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FREQUENCY RANGE 80 meter band — 3.50to 4.00 MHz 
40 meter band — 7.00 to 7.30 MHz 
20 meter band — 14.00 to 14.35 MHz 
15 meter band — 21.00 to 21.45 MHz 
10 meter band — 28.00 to 28.50 MHz (A) 
— 28.50 to 29.10 MHz (B) 
— 29.10 to 29.70 MHz (C) 


WWV — 10.0 MHz (receive only) 
MODE USB, LSB, or CW 
POWER REQUIREMENTS 120/220 VAC, 50/60 Hz or 13.8 VDC 


Receive: 45 watts (heaters on) 
26 watts (heaters off) 
Transmit: 280 watts (maximum) 


PLATE POWER INPUT 200 watts PEP for SSB operation 
160 watts DC for CW operation 


AUDIO INPUT IMPEDANCE 50 k ohms (high impedance) 

AUDIO OUTPUT IMPEDANCE 4 to 16 ohms (speaker or headphones) 

AUDIO OUTPUT More than 1 watt (with less than 10% distortion) into an 8 
ohm load 

RF OUTPUT IMPEDANCE 50F 7/5 .oims 

FREQUENCY STABILITY Within 100 Hz during any 30 minute period after warmup 
Within +2 kHz during the first hour after 1 minute of warmup 

AUDIO FREQUENCY RESPONSE 400 to 2600 Hz, within —6 db 

CARRIER SUPPRESSION Carrier better than 40 db down from the output signal 

SIDEBAND SUPPRESSION Unwanted sideband is better than 40 db down from the out- 
put signal 

IMAGE RATIO Image frequency better than 50 db down from the output 
signal 

HARMONIC RADIATION Better than 40 db down from output signal 

IF REJECTION IF frequency is 50 db or more down from output signal 

RECEIVER SENSITIVITY 0.5 uV S+N/N 10 db or more 

RECEIVER SELECTIVITY SSB — 2.4 kHz bandwidth (—6 db down) 

_ 4.4 kHz bandwidth (—60 db down) 

CWP 0.5 kHz bandwidth (—6 db down) 


_ 1.5 kHz bandwidth (—60 db down) 
*(with optional CW filter installed) 


TUBE AND SEMICONDUCTOR 3 Tubes 


COMPLEMENT PAA ABS 
47 Transistors 
85 Diodes 
DIMENSIONS 13.2” wide x 5.9” high x 13.2” deep 


WEIGHT 37.4 Ibs. 
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1.1 KENWOOD TS-520 


The TS-520 is a highly sophisticated solid state amateur 
radio transceiver employing only three vacuum tubes. 
Operating on all amateur bands between 3.5 and 29.7 MHz, 
this unit is constructed modularly. All major electronic 
circuits are wired on easily removed or installed circuit 
boards. The TS-520 includes many built-in features usually 
found as extras on other transceivers. Included in the equip- 
ment are a VOX circuit, a 25 kHz crystal calibrator, an 
RIT circuit, and an effective noise blanker. The TS-520 
also includes automatic gain control (AGC), automatic level 
control (ALC), provisions for break-in CW with sidetone, 
a speech processor, and built-in power supplies. 


Designed for operation on SSB or CW, the TS-520 delivers 
more than 200 watts PEP input. The low power con- 
sumption of the TS-520, resulting from its solid state design, 
makes the transceiver ideal for portable and mobile opera- 
tion. Any complicated electronic equipment will be damag- 
ed if operated incorrectly, and this transceiver is no excep- 
tion. Please read all of the operating instructions before 
putting the TS-520 on the air. 


1.2 REQUIREMENTS FOR OPERATION 


AC OPERATION 


The TS-520 requires no external power supply for operation. 
For fixed station operation, the TS-520 operates from any 
120/220 VAC, 50/60 Hz power source capable of supplying 
280 watts or more. The transceiver has a built-in 8 ohm 
speaker. 


DC OPERATION 


The TS-520 is built-in a DC-DC converter for operation 
from a 13.8V DC power source. 


ANTENNA 


Fixed Station — Any of the common antenna systems 
designed for use on the high frequency amateur bands may 
be used with the TS-520, provided the input impedance of 
the transmission line is not outside the capability of the 
pi-output matching network. The transmission line should 
be of the coaxial cable type. An antenna system which 
shows a standing wave ratio of less than 2:1 when using 50 
or 75 ohm coaxial transmission line, or a system that results 
in a transmission line input impedance that is essentially 
resistive, and between 15 and 200 ohms will take power 
from the transceiver with little difficulty. If openwire or 
balanced type transmission line is used with the antenna, 
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a suitable antenna tuner is recommended between the trans- 
ceiver and the feed line. Methods of construction and 
operating such tuners are described in detail in the ARRL 
Antenna Handbook, and similar publications. For opera- 
tion on the 75 and 40 meter bands, a simple dipole antenna, 
cut to resonance in the most used portion of the bands, 
will perform satisfactorily. For operation of the trans- 
ceiver on the 10, 15, and 20 meter bands, the efficiency 
of the station will be greatly increased if a good directional 
rotary antenna is used. Remember that even the most 
powerful transceiver is useless without a proper antenna. 


Mobile Station — Mobile antenna installations are critical, 
since any mobile antenna for use on the high frequency 
bands represents a number of compromises. Many amateurs 
lose the efficiency of their antenna through improper tun- 
ing. Remember the following points when using the TS- 
520 with a mobile antenna. 


The ‘Q"’ of the antenna loading coil should be as high as 
possible. There are several commercial models available 
which use high ‘Q”’ coils. 


The loading coil must be capable of handling the power of 
the transceiver without overheating. In the CW mode the 
power output of the transceiver will exceed 80 watts. 


The SWR bridge is a useful instrument, but unfortunately 
it is quite often misunderstood, and overrated in impor- 
tance. Basically, the SWR bridge will indicate how closely 
the antenna load impedance matches the transmission line. 
With long transmission lines, such as will be used in many 
fixed station installations, it is desirable to keep the imped- 
ance match fairly close in order to limit power loss. This is 
particularly true at the higher frequencies. The longer the 
line, and the higher the frequency, the more important 
SWR becomes. However, in mobile installations the trans- 
mission line seldom exceeds 20 feet in length, and an SWR 
of even 4 to 1 adds very little to power loss. The only 
time SWR will indicate a low figure is when the antenna 
presents a load close the 50 ohms, but many mobile anten- 
nas will have a base impedance as low as 15 or 20 ohms 
at their resonant frequency. In such a case, SWR will 
indicate 3 or 4 to 1, and yet the system will be radiating 
efficiently. 


The really important factor in your mobile antenna is that 
it should be carefully tuned to resonance at the desired 
frequency. The fallacy in using an SWR bridge lies in the 
fact that it is sometimes possible to reduce the SWR reading 
by detuning the antenna. Field strength may actually be 
reduced in an effort to bring SWR down. Since field 
strength is the primary goal, we recommend a field strength 
meter for antenna tuning. 


For antenna adjustments, the transceiver may be loaded 
lightly, using the TUN position instead of operating at full 
power output. This will limit tube dissipation during adjust- 
ments, and will also help to reduce interference on the 
frequency. In any case, do not leave the transmitter on for 
very long at one time. Turn it on just long enough to 
tune and load, and get a field strength reading. Start out 
with the antenna whip at about the center of its adjust- 
ment range. Set the VFO to the desired operating fre- 
quency and then adjust the PLATE control for a dip, and 
then the LOAD control. Then observe the field strength 
reading. The field strength meter may be set on top of 
the dash, on the hood, or at an elevated location some 
distance from the car. 


Change the whip length a half inch, or so at a time, retune 
the finals each time, and again check the field strength at 
the antenna. Continue this procedure until the point of 
maximum field strength is found. This adjustment will be 
most critical on 75 meters, somewhat less critical on 40, 
until on 10 meters the adjustment will be quite broad. 
After tuning the antenna to resonance, the finals can be 
loaded to full power. 


MICROPHONE 


The microphone input is designed for high impedance (50 
K ohms) microphones only. The choice of microphone 
is important for good speech quality, and should be given 
serious consideration. The crystal lattice filter in the trans- 
ceiver provides all the restriction necessary on audio re- 
sponse, and further restriction in the microphone is not 
required. It is more important to have a microphone with 
a smooth, flat response throughout the speech range. 


The microphone manufacture’s instructions should be fol- 
lowed in connecting the microphone cable to the plug. 
With many microphones, the push-to-talk button must be 
pressed to make the microphone operative. For VOX 
operation, this feature may be disabled, if desired, by open- 
ing the microphone case and permanently connecting the 
contacts which control the microphone. 


EXTERNAL SPEAKER AND HEADPHONES 


Receiver audio output from the TS-520 is 1 watt at 4 to 
16 ohms. The TS-520 has a built-in speaker. However, if 
an external speaker is desired for fixed station or mobile 
operation, simply connect it to the SPEAKER jack on the 
rear panel. The speaker may be any good 8 ohm permanent 
magnet type in the 4 inch or larger size. The internal 
speaker is disconnected when an external speaker is used. 
The SP-520 is a speaker designed for use with the TS-520. 


Headphones should also be 8 ohms impedance. When the 
headphones are connected to the front panel PHONES jack 
the speaker is disabled. 
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2.1 UNPACKING 


Remove the TS-520 from its shipping box and packing 
material and examine it for visible damage. If the equip- 
ment has been damaged in shipment, save the boxes and 
packing material and notify the transportation company 
immediately. It is a good idea to save the boxes and packing 
material in any case because they are very useful for ship- 
ping or moving the equipment. 


The following accessories should be included with the 
transceiver: 


1 Operating Manual 1 AC Power Cord 

1 Microphone Plug 1 DC Power Cord 

1 Jumpered 9-pin Plug ~ 1 Speaker Plug 

2 RCA Phono Plugs 1.82 US: Plug 

1 Alignment Tool 4 Fuse (6AX2, 4AX1, 
2 Plastic Extension Feet 20AX 1) 


with Screws 


2.2 OPERATING LOCATION 


As with any solid state electronic equipment the TS-520 
should be kept from extremes of heat and humidity. 

Choose an operating location that is dry and cool, and avoid 
operating the transceiver in direct sunlight. Also, allow at 
least 3 inches clearance between the back of the equipment 
and any object. This space allows an adequate air flow 
from the ventilating fan to keep the transceiver cool. 


2.3 CABLING (See Figure 1) 


GROUND 


So preventing to receive an electricshock, TVI and BCI, 
select a good, effective ground for installation and then 
connect an earthing wire to the backside of GND terminal. 
Use a heavy earth line as big as possible, it is because 
short-line wiring is regarded as most effective for operation. 


ANTENNA 


Connect a 50 ohms antenna feedline to the coaxial connector 
on the rear panel. 


KEY 


lf CW operation is desired, connect a key to the KEY jack. 
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POWER CONNECTIONS 


Make sure the POWER switch on the front panel of the TS- 
520 is turned off, the stand-by switch is put in the REC 
position, and that the voltage switch on the back of the TS- 
520 is switched to the correct line voltage (120 or 220). 
Connect the POWER cord to an appropriate external power 
source. 


SPEAKER 


If an external speaker is desired, connect a cord to the 
SPEAKER jack on the back of the TS-520 and to the 
SPEAKER jack on the back of the SP-520 (or to an external 
8 ohm speaker). 


MICROPHONE 


Attach the microphone connector to a suitable microphone 
as shown in Figure 2. Be sure that the PTT switch of the 
microphone is separate from the microphone circuit, as 
shown in Figure 3. ; 


Microphone 


ye 3B j 


matching transformer 


(a) Unsuitable for PTT operation. 


Microphone 


les 


Matching transformer 


-— 


\ Switch > iN 
ay 3 2 BLACK Microphone 


(b) Suitable for PTT operation. 


Figure 3 A Suitable PTT Microphone Figure 2 Microphone Connector Wiring 


EXT VFO 


9-pin jumpered plug 


Figure 4 Back Panel Jumpered EXT VFO Connector 
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3.1 FRONT PANEL CONTROLS (See Figure 5) 


METER (1 on Figure 5) 


The meter monitors five different functions, depending on 
the position of the METER switch. In receive the meter 
is automatically an S-meter. The S-meter shows received 
signal strength on a scale of 0 to 40 db over S9. In transmit 
the meter function depends on the position of the METER 
switch, as described below. 


METER SWITCH (2 on Figure 5) 


The position of the METER switch determines the function 
of the meter. The switch selects one of the following func- 
tions (see Table 4 for nominal meter readings): 


ALC (Automatic Level Control) — In this position the 
meter monitors the ALC voltage of the internal ALC 
circuit (or the ALC voltage feedback from a linear 
amplifier operated in conjunction with the TS-520). 
For SSB operation the ALC reading for voice peaks 
should be within the indicated ALC range of the 
meter. The ALC voltage adjustment is made with 
the MIC control for SSB and with the CAR control 
for CW. 


IP (Plate Current) — In this position the meter monitors 
the plate current of the final tubes. The meter scale is 
calibrated from 0 to 350 ma. 


RF (Output Power) — In this position the meter monitors 
the relative output power of the transceiver. There is 
no meter scale for this position. Normally the read- 
ing should be adjusted with the RF VOLT control 
for a 2/3 scale meter reading. 


HV (High Voltage) — In this position the meter monitors 
the high voltage from the power supply. The meter 
scale is calibrated from 6 to 10, indicating 600 to 
1000 volts. 


CH.(FIXED CHANNEL) SELECT SWITCH 
(3 on Figure 5) 


This four-position rotary switch selects between four dif- 
ferent fixed frequency channels which can be installed 
inside the transceiver. Fixed frequency operation is con- 
venient for operation on often used frequencies. The fixed 
channel oscillator replaces the VFO when the FUNCTION 
switch is placed in the FIX position. 


VFO INDICATOR LIGHT (4 on Figure 5) 
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The VFO indicator is a light emitting diode which illumi- 
nates whenever the TS-520’s internal VFO is controlling 
the transceiver’s operation. The indicator is not lighted 
during fixed channel, or remote VFO, operation. 


FIX (FIXED CHANNEL OPERATION) INDICATOR 
LIGHT (5 on Figure 5) 


The FIX indicator is a light emitting diode which illumi- 
nates whenever the TS-520’s internal fixed frequency oscil- 
lator is controlling the transceiver’s operation. 


RIT SWITCH (6 on Figure 5) 


This push-button switch turns the RIT (Receiver Incre- 
mental Tuning) circuit on and off. With the switch depres- 
sed, the circuit is activated and the RIT indicator is.lighted. 
The RIT control can then adjust the receiver frequency 
independently of the transmit frequency for VFO opera- 
tion. 


RIT INDICATOR (7 on Figure 5) 


This light emitting diode is illuminated when the RIT cir- 
cuit is turned on, showing that the transmit and receive 
frequencies may be different. 


RIT CONTROL (8 on Figure 5) 


When the RIT switch is pressed on, this potentiometer tunes 
the TS-520’'s receiver. The RIT circuit allows the operator 
to tune the receive frequency more than +2 kHz without 
changing the transmit frequency. 

At the zero (mid-point) position the receive frequency is 
the same as when the RIT circuit is turned off. 


STAND-BY SWITCH (9 on Figure 5) 


This. two-position lever switch selects one of the following 
functions: 


REC — The transceiver is receiving unless the microphone 
PTT switch is switched to transmit, or the VOX 
circuit is activated. 


SEND— The TS-520 is locked into the transmit mode in 
this switch position. 


H. SW (Heater) SWITCH (10 on Figure 5) 


This switch turns the heater circuits of the three transmit- 
ting tubes on and off. The heaters would normally be 
turned to OFF to reduce power consumption in mobile or 
portable receiving. 
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LOAD -~e} METER 
lie 7 (24) 
DX PULL ON 
MIC ~@)- CAR 
ip 
FUNCTION POWER 

29) 30 
@ 
iE) a) 
©) 

|. Meter Il. VOX Switch 2|. MIC Control 

2. METER Switch 12. NB Switch 22. CAR Control 

8, Cr SSEESG) Sitios 13. AGC Switch 23. AF GAIN Control 

4. VFO Indicator Light 14. WWV Switch 24. RF GAIN Control 

5. FiX Indicator Light 15. MODE Switch 25. DRIVE Control 

6. RIT Switch 16. BAND Switch 260, PEATE Control 

7. RIT Indicator Light 17. FUNCTION Switch 27. LOAD Control 

8. RIT Control 18. Main Tuning Knob 28. Microphone Connector 

9. Stand-by Switch 19. Dial Scale 29. Headphone Connector 

10. H.SW Switch 20. Sub-dial 30. POWER Switch 


31. Dial Pointers 


Figure 5 TS-520 Front Panel Controls 
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VOX SWITCH (11 on Figure 5) 


This two-position lever switch selects one of the following 
functions. 


MAN — With the switch in this position, the transceiver is 
switched into transmit or receive by the stand-by 
switch or the PTT switch on the microphone. 


VOX — With the switch in this position, the VOX circuit 
is turned on for voice operated transmit on SSB 
semi-automatic break-in operation on CW. 


NB SWITCH (12 on Figure 5) 


The NB switch turns the built-in noise blanker circuit on 
and off. The noise blanker is designed to reduce pulsating 
ignition type noises. When the lever switch is flipped up, 
the circuit is turned on. 


AGC SWITCH (13 on Figure 5) 


The AGC switch controls the AGC (Automatic Gain Con- 
trol) circuit giving the operator three choices: 


OFF — It may be desirable to turn the AGC off when 
receiving a very weak signal. 


FAST— The FAST AGC position is designed for use in 
CW operation. 


SLOW-— Use the SLOW AGC position for SSB operation. 


WWV SWITCH (14 on Figure 5) 


This switch is a push-button control for the reception of 
WWV at 10 MHz. The signal is received at zero on the 
transceiver’s sub-dial when the switch is pushed in. 


MODE SWITCH (15 on Figure 5) 


This switch selects one of the following modes of operation. 


TUN — Turn the MODE switch to this position to generate 
a low power carrier for tuning the transceiver. 
In the TUN position the input power into the fi- 
nal section is reduced to prevent tube damage 
during tuning. Normal operation is not possible 
in this mode. 


CW —_ This position is used for operating the TS-520 in 
the CW mode. 


USB — This switch position selects the USB circuits for 
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operating on upper sideband. International ama- 
teur practice dictates the use of USB on the 14, 
21, and 28 MHz bands. 


LSB — This switch position selects the LSB circuits for 
operating on lower sideband. International ama- 
teur practice dictates the use of LSB on thé 3.5 
and 7 MHz. 


BAND SWITCH (16 on Figure 5) 


This 7-position switch selects all the necessary circuits to 
tune the transceiver to the desired 600 kHz band. 


FUNCTION SWITCH (17 on Figure 5) 


This 7-position rotary switch selects one of the following 
transceive functions. 


CAL-FIX — This position allows calibration of the TS- 
520’s internal VFO to one of the transceiver’s 
fixed frequency channels (if an optional fixed 
channel crystal is installed). With the switch in 
this position a signal is generated at the selected 
fixed channel frequency and the main tuning knob 
can be tuned to zero beat the calibrating signal. 


CAL-RMT — This position allows calibration of the VFO- 
520 (remote VFO) to the transceiver’s operating 
frequency. With the switch in this position, the 
transceiver generates a calibrating signal and the 
VFO-520 can be tuned to zero-beat the calibrat- 
ing signal. 


CAL-25kHz — With the switch in this position, the trans- 
ceiver’s calibrator circuit generates a marker signal 
at every 25 kHz for normal calibration of the 
internal VFO. 


VFO — The switch is kept in this position for normal 
transceive operation. 


VFO.R — With the switch in this position, the TS-520’s 
internal VFO controls the receive function and 
the internal fixed channel oscillator controls the 
transmit function (if fixed channel crystals are 
installed in the oscillator). 


FIX.R— With the switch in this position, the TS-520's 
internal VFO controls the transmit function and 
the built-in fixed channel oscillator controls the 
receive function (if fixed channel crystals are 
installed in the oscillator). The VFO.R and FIX.R 
allow cross-channel operation without an external 
VEO: 


FIX — With the switch in this position, the TS-520’s fixed 
channel oscillator controls the transmit and receive 
function of the transceiver (if accessory fixed 
channel crystals are installed in the transceiver). 


MAIN TUNING KNOB (18 on Figure 5) 


This control turns the VFO and dial scale to select the 
frequency to be added to the band frequency to establish 
the transceiver’s operating frequency. 


DIAL SCALE (19 on Figure 5) 


The dial scale provides a direct frequency readout, calibrat- 
ed to 1 kHz from 0 to 100 kHz. The sub-dial is calibrated 
to display the, frequency every 25 kHz. The frequency 
displayed on the dial scale, when added to the base fre- 
quency of the chosen band and the frequency shown on 
the sub dial, shows the exact operating frequency of the 
transceiver. One revolution of the dial scale is 100 kHz. 


SUB-DIAL (20 on Figure 5) 


The sub-dial is turned with the main tuning knob to select 
the operating frequency of the transceiver. It is calibrated 
at 25 kHz intervals from 0-600 kHz. The operating fre- 


quency of the TS-520 is determined by adding the fre- 


quency shown on the BAND switch, this sub-dial, and the 
dial scale. 


MIC CONTROL (21 on Figure 5) 


The MIC gain control adjusts the gain of the microphone 
amplifier for SSB operation as well as switching a speech 
processor for DX operation. For normal operation, push 
the knob in and adjust the MIC GAIN for an in scale ALC 
meter reading on voice peaks. Adjusted in this way, the 
transceiver generates a natural sounding transmission. 


For difficult DX operation however, pull the control out 
and readjust the MIC GAIN for an in scale ALC reading on 
voice peaks. Turn the speech processor off for normal 
operation. 


CAR CONTROL (22 on Figure 5) 


This control turns a variable resistor that adjusts the output 
carrier level during CW operation. The control is adjusted 
for 200 ma of plate current for CW operation. 


AF GAIN CONTROL (23 on Figure 5) 


This control adjusts the gain of the receiving audio ampli- 
fier. The audio volume of the received signal increases as 


the control is turned.clockwise. 


RF GAIN CONTROL (24 on Figure 5) 


This control adjusts the gain of the receiver section’s RF 
amplifier. Turn the knob fully clockwise for maximum 
gain and for a correct S-meter reading. Turn the control 
counter-clockwise to reduce the gain. 


DRIVE CONTROL (25 on Figure 5) 


The DRIVE tuning control tunes the plate tank circuit of 
the 12BY7A driver as well as the receiver’s antenna and 
mixer coils. In receive the DRIVE control is tuned for 
maximum sensitivity (maximum Gmeter deflection). In 
transmit the DRIVE control is tuned for a maximum ALC 
reading. When the control is correctly tuned for transmis- 
sion it will be correctly tuned for reception. 


PLATE CONTROL (26 on Figure 5) 
The PLATE control adjusts the plate tuning of the two 
final amplifier tubes. 


LOAD CONTROL (27 on Figure 5) 


The LOAD control adjusts the loading of the pi-circuit 
between the final section and the antenna. The control is 
adjusted as described in Section 4 for impedance matching. 


MIC CONNECTOR (28 on Figure 5) 


The microphone connector is four pronged, allowing use 
of the PTT microphone. Figure 2 shows how to wire the 
plug on the microphone cable. 


PHONES JACK (29 on Figure 5) 


The headphones jack allows use of a 4 to 16 ohm set of 
headphones with a 1/4’ phone plug attached. When the 
phones are plugged into the transceiver, the speaker Is 
disconnected. 


POWER SWITCH (30 on Figure 5) 
The POWER switch turns all the power on and off in the 
TS-520. 


DIAL POINTERS (31 on Figure 5) 


These pointers serve as the reference for reading the operat- 
ing frequency from the dial scale. Choose the correct 
pointer for the mode used. The side pointers are used for 
sideband, and the center pointer is used for CW. 
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3.2 SIDE PANEL CONTROLS 


The 5 controls located on the left side of the transceiver 
are covered by a protective panel. The cover is removed by 
simply pulling the two black fasteners. 


RF VOLT CONTROL (1 on Figure 6) 


Use the RF VOLT control to adjust the sensitivity of the 
RF output function of the meter. Adjust it for a 2/3 scale 
reading during CW transmission. 


BIAS CONTROL (2 on Figure 6) 


The BIAS control adjusts the bias voltage of the two $2001 


(6146A) amplifier tubes. Turning the control clockwise 
increases the idling plate current of the tubes. Section 4 
describes adjustment of the bias current. 


DELAY CONTROL (3 on Figure 6) 


The DELAY control adjusts the holding time of the VOX 
circuit for VOX or break-in CW operation. The control 
will have to be adjusted to the preherence of the individual 
operator. 


ANT! VOX CONTROL (4 on Figure 6) 


This control adjusts the level of the anti VOX signal fed in 


5 inte YOM Gomural 
- BIAS Control 

. DELAY Gontrol 

. ANTI VOX Contor| 
. VOX GAIN Control 


Figure 6 TS-520 Side Panel Controls 
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to the VOX circuit. Adjust the control to prevent feedback 
of the speaker from tripping the VOX circuit. 


VOX GAIN CONTROL (5 on Figure 6) 


This control adjusts the sensitivity of the VOX circuit by 
adjusting the gain of the VOX amplifier, for voice control- 
led operation. 


3.3 REAR PANEL CONTROLS (See Figure 7) 


COOLING FAN (1 on Figure 7) 


This fan cools the RF amplifier section of the TS-520 to 
insure reliable and efficient operation. 


TRANSVERTER OUT JACK (2 on Figure 7) 


This is the low level RF output jack for use with a VHF 
transverter. 


TRANSVERTER IN JACK (3 on Figure 7) 


This is the RF input jack for input from a VHF transverter. 


TRANSVERTER CONNECTOR (4 on Figure 7) 


This 12-pin connector is used to control an accessory VHF 
transverter. 


FUNCTION FUNCTION 


ALC 7 Transverter in 


Normally closed 


MANVDC relay contact 


+210 VDC Ground 
No connection +210 VDC 


—100 VDC 


No connection 


Transverter in No connection 


ANTENNA CONNECTOR (5 on Figure 7) 


This SO-239 coax connector should be attached to a suit- 
able antenna for transmitting and receiving. See Section 
1.2 for a discussion of an appropriate antenna. 


POWER SUPPLY CONNECTOR (6 on Figure 7) 


This 12-pin connector is used to connect an AC or DC 
power source to the transceiver. 


S 
© 


Cio ie) SPEAKER EXT]VFO 
{SSS <> 
REMOTE 
KEY femme) 
ANT 
Cfo 
@ ae (e) 
(()) on me) oO G8 
DC 13.8V 
AC 50 60Hz 120 |220V 
FUSE 
X VERTER ON ¥ 2 
aoe ie GND cates © —-'120V-6A LORI: X VERTER 
2, 
co © qj © eS aa 
Y 220V|-4A \o [o/ 


(2) 
(3) 9 4) 
q 
(8) 
@) ©) 
©) @ 
|. Cooling Fan 6. Power Connector 11. REMOTE Connector 
Zoe VERIER OUT Jack ia euse (2a ViBOsConnector 
3. XVERTER IN Jack 8. KEY Jack 13. SG Switch 
4. XVERTER Control Connector 9. SPEAKER. Jack 14. GND Stud 
5. ANT Connector 10. DC-DC Module 15. Voltage Select Switch 


FIGURE 7. TS-520 Rear Panel Controls. 


The power plug wiring is shown in Figure 1C. 


FUSE (7 on Figure 7) 


This fuse is a 3AG, 4 amp fuse which protects the power 
supply of the transmitter against short circuits. Never use 
a higher amperage fuse than the one specified. An improper 
one can cause extensive damage to the transmitter. When 
the fuse blows out, try to determine the cause before 
replacing it. 

When the position of the AC Voltage Selector Switch is 
changed, it is also necessary to change the power fuse. 
For 120 volt operation a 6 ampere fuse provided with the 
TS-520 should be used. 


KEY JACK (8 on Figure 7) 


Connect a key to this 1/4’” phone jack for CW operation. 


SPEAKER JACK (9 on Figure 7) 


The receiver audio output can be connected through this 
jack to the SP-520 or another external 4 to 16 ohm speaker. 
The internal speaker is disconnected when an external 
speaker is connected. 


DC TO DC CONVERTER (10 on Figure 7) 


This cover is the heat sink for a DC-DC converter. 


REMOTE CONNECTOR (11 on Figure 7) 


The REMOTE connector is an 8-pin socket for use in inter- 
connecting a linear amplifier, an external speaker, or an- 
other accessory item. (See Figure 30) 
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cS 

1 Ground No connection 
D | Power direct No connection Jumper to 4, 7,9, 11, and 12 

(Connect to pin 3 for remote AC power 

switching) 
3 AC power common 120/220 VAC 
4 +13.8 VDC to control DC module No connection Jumper to 2, 7,9, 11, and 12 
S) No connection No connection No connection 
6 Power switching 120/220 VAC 13.8 VDC 
7 | 12.6 VAC (or 13.8 VDC) to heaters Jumper to 10 Jumper to 2, 4, 9, 11, and 12 
8 13.8 VDC to pin 9 in AC operation Jumper to 9 No connection 
9 13.8 VDC to operate solid state circuits Jumper to 8 Jumper to 2, 4, 7, 11, and 12 
10 Hes. 12.6 VAC to pin 7 in AC operation Jumper to 7 No connection 

+13.8 VDC to DC Module No connection Jumper to 2, 4, 7, 9, and 12 
12 +13.8 VDC to DC Module No connection Jumper to 2, 4, 7,9, and 11 


FUNCTION FUNCTION 


Ground Normally open 
relay contact 


No connection ALC feedback 


Normally closed 


No connection 
relay contact 


Ground External speaker 


EXTERNAL VFO CONNECTOR (12 on Figure 7) 


This 9-pin connector provides a means of interconnect- 
ing the KENWOOD VFO-520, another external VFO, or an 
external receiver. The interconnecting cable is provided 
with the VFO-520. The 9-pin jumpered VFO plug provided 
with the TS-520 must be inserted in this socket for normal 
transceiver operation. 


FUNCTION FUNCTION 


VEO signal Gone sone 
No connection 


9 VDC to internal 
VFO (pin 9) 


9 VDC to external 
VFO 


VFO signal shield 


Ground 


12.6 VAC 


Relay voltage 
(+ on transmit) 


SG SWITCH (13 on Figure 7) 


The SG slide switch controls the screen grid voltage on the 
final tubes. For tuning or neutralizing the TS-520 you 
can set the switch to the OFF position. Turn the switch 
back to the ON position for normal operation. The SG 
voltage is on when the switch is up and off when the switch 
is down. 


GND (Ground) LUG (14 on Figure 7) 


To prevent accidental shocks from the chassis, as well as 
interference, connect a good earth ground to this lug. 


AC VOLTAGE SELECT SWITCH (15 on Figure 7) 


This slide switch switches the primary of the power trans- 
former to select 120 or 220 VAC operation. 


CAUTION 
This unit is preset to operate on 220 VAC. If it is 
to be operated on 120 VAC, remove the stopper 
retaining the voltage selector switch on the rear 
panel and set the switch to the “120VAC” posi- 
tion. Reverse the stopper and fix it in position 
so that the switch is firmly secured. 


Remove screw and Switch stopper 
Stopper plate to opposite side 


stopper plate 


AC POWER PLUG ADAPTER CONNECTION 


Lock lever by attaching 
Stopper plate to opposite 


side screw 


bs 


FUL 


4.1 PRELIMINARY PROCEDURE 


Set the MIC and CAR controls to zero and the MODE 
switch to LSB, USB, or CW to prevent accidental transmit 
conditions before tuning. The TS-520 must be operated 
into a 50 ohm antenna or dummy load with an SWR less 
than 2:1. Random length wire antennas or light-bulb 
dummy loads cannot be used. Conventional half-wave 
dipoles and beam antennas should only be used at or near 
their resonant frequency. Exceeding an SWR of 2:1 can 
damage the components in the output stage of the trans- 
ceiver. Refer back to Section 1.2. 


Be sure to complete all of the required cabling, as described 
in Section 2.3. 


With a suitable antenna and microphone (or key) connect- 
ed to the transceiver, set the TS-520 switches to the posi- 
tions described in Table 1. 


4.2 RECEIVER TUNING 


Refer to Table 1 for the initial switch settings of the TS- 
520 for receiving, and then continue with the described 
procedure. 


Push the POWER switch on. The meter, dial scale, and 


VFO indicator will light, indicating that the transceiver is 
Operating. The receiver section if fully solid-state allowing 


TABLE 1. Initial Switch Settings for Receiving 


CONTROL LOCATION 


CONTROL 
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reception with the H. SW switch turned to OFF. Advance 
the AF GAIN control clockwise until some receiver noise 
is heard in the speaker. Turn the main tuning dial within 
the frequency range of the amateur band chosen until a 
signal is heard. Tune the signal for the clearest possible 
reception, and then adjust the DRIVE control for maximum 
deflection of the S-meter. 


The RF GAIN control varies the AGC feedback voltage 
which effects the S-meter reading. With the RF GAIN 
control fully clockwise, the S-meter gives a proper signal 
strength reading. Turning the control counter-clockwise 
reduces the RF gain, reducing signal strength and band 
noise. 


4.3 READING THE OPERATING FREQUENCY 
(See Figure 8) 


The operating frequency of the TS-520 is the sum of three 
different readings — the base frequency of the band (3.5, 
7.0, ....), the reading of*the sub-dial (0, 100, 200,..... ) 
and the reading of the dial scale (0, 10, 20, ....). 


The sub-dial is calibrated in 25 kHz intervals from O to 600. 
The dial scale is calibrated in 1 kHz intervals from O to 
100. Four revolutions of the main tuning knob turns the 
dial scale once, covering 100 kHz. Six turns of the dial 
scale covers the entire band from 0 to 600 kHz. 


POSITION 


BAND Switch 
POWER Switch 
H.SW Switch 


FRONT PANEL CONTROLS 


NB Switch 
RIT Switch 


AGC Switch 
MODE Switch 


RIT Control 


WWV Switch 


REAR PANEL CONTROLS 
SG Switch 


Stand-by Switch 


FUNCTION Switch 


PLATE Control 


DRIVE Control 


AF GAIN Control 
RF GAIN Control 


EXT VFO Connector 


Desired band 

ORE 

ORE 

REC 

OFF 

OFF 

VFO 

SLOW or FAST 

To the appropriate sideband or CW 
Middle of the range for the band 
Centered 

Centered 

Fully counter-clockwise 

Fully clockwise 

OFF 


The jumpered plug must be in this socket. 


ON (up position) 


The remaining controls do not affect reception so they may be in any position. 


Example: BAND Switch — 14.0 
Sub-dial — between 200 and 300 
Dial Scale — 80 
Operating Frequency — 14.0 MHz + 200 kHz 
+ 80 kHz = 14.280 MHz 


When the TS-520 is correctly calibrated, as described below, 
the center dial pointer shows the operating frequency for 
CW. The left dial pointer shows the operating frequency 
for LSB operation and the right dial pointer shows the 
operating frequency for USB operation. 


For CW operation, tune the desired frequency to zero beat 
and then tune the VFO to receive a 700 Hz tone on the 
higher frequency side of the zero beat frequency. The 
operating frequency then is directly under the center dial 
pointer. The 700 Hz beat appears above and below the 
zero point. Be sure to use the higher frequency beat to 
insure reception and transmission on the same frequency. 
The S-meter will show a much stronger signal on the high 
frequency beat. , 


LSB Dial Reading — 180 KHz 
USB Dial Reading— 177 KHz 
CW Dial Reading — 178.5 KHz 


The operating frequency of the transceiver 
is the sum of the band frequency (3.5, 7.0, 
14.0, 21.0, 28.0, 28.5, or 29.1), the sub-dial 
reading (0, 100, 200...),and the dial scale 
reading. 


EXAMPLE: 
BAND SWitch 14.0 MHz 


Sub-dial 100 KHz 
Dial Scale Tf KAZ 


Operating Frequency= 14.177 MHz (for USB operation) 


4.4 CALIBRATION 


NORMAL TRANSCEIVER CALIBRATION 


Turn the FUNCTION switch to CAL-25 kHz to activate 
the crystal calibrator. Be sure the RIT switch is OFF. 
Turn the main tuning knob to receive one of the marker 
signals which are generated at 25 kHz intervals. For great- 
est accuracy choose a calibrator signal near the desired 
operating frequency. 


LSB — Set the MODE switch to LSB and tune the main 
tuning knob to zero beat one of the marker signals. 
If the dial scale reading under the left-hand LSB 
dial pointer is not on an even 25 kHz marking, 
hold the main tuning knob with one hand and 
turn the dial scale with the other hand until the 
dial scale shows the correct reading. 


USB — Use the procedure described above with the MODE 
switch turned to USB. Use the USB (right-hand) 
dial pointer. 


VFO 


© © © 


LSB USB 


11 


FIGURE 8. Reading the Operating Frequency (Refer to Section 4.3) 
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CW —_ Turn the MODE switch to CW. If the TS-520 
does not have a CW filter, tune the VFO to zero 
beat a calibrator signal and then turn the VFO 
700 Hz higher (clockwise). Hold the main tuning 
dial with one hand and turn the dial scale with the 
other hand until the center dial pointer points 
exactly to a 25 kHz (0, 25, 50, or 75) marking on 
the dial scale. 


If the TS-520 has a CW filter installed, tune the VFO for 
maximum S-meter deflection when receiving the marker 
signal. Calibrate the dial scale to the center pointer as 
described above. 


CALIBRATING THE TS-520 TO A FIXED CHAN- 
NEL FREQUENCY 


Turn the FUNCTION switch to CAL-FIX to calibrate the 
TS-520’s VFO to a fixed channel frequency. Tune the 
VFO to the channel frequency selected and zero beat the 
generated marker signal. At zero beat the VFO and crystal 
frequencies coincide. 


By calibrating the VFO for normal operation, as described 
above, the VFO can be used as a frequency standard for 
netting accessory fixed channel crystals. 


CALIBRATING THE TS-520 WITH THE VFO-520 


Turn the FUNCTION switch to CAL-RMT to calibrate the 
TS-520 with the VFO-520, a receiver, or another remote 
VFO. Tune the remote VFO to the frequency selected on 
the TS-520 and zero beat the generated marker signal. 

At zero beat, the TS-520 and remote VFO frequencies 
coincide. 


By calibrating the TS-520 for normal operation, as describ- 
ed previously, the TS-520 can be used as a frequency 
standard for calibrating the remote VFO. 


CALIBRATING THE TS-520 MARKER TO WWV 


To check that the marker signals are correctly adjusted, 
beat the calibrator signal against WWV at 10 MHz. Receive 
WWV at 10 MHz as described in Section 4.5. Turn the 
FUNCTION switch to CAL-25 kHz. The calibrator signal 
and WWYV signal should overlap and zero beat at the zero 
marking on the sub-dial. If they do not, adjust the cali- 
brator to zero beat with TC1 on the MARKER board. 


4.5 WWV RECEPTION 


The TS-520 will receive WWV at 10 MHz when the WWV 
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push-button is pushed on and the sub-dial is turned to zero. 
The DRIVE control does not tune the transceiver for WWV 
reception. 


4.6 NOISE BLANKER 


The TS-520 has a sophisticated built-in noise blanker 
designed to reduce ingition type impulse noise. The noise 
blanker is particularly important for mobile operation. 
When necessary, activate the noise blanker circuit by flip- 
ping the NB switch up. 


4.7 AGC (AUTOMATIC GAIN CONTROL) 


Set the AGC switch to the position appropriate for the 
received signal. Generally for SSB reception set the AGC 
switch to SLOW, for CW reception set the AGC switch to 
FAST, and for reception of a very weak signal the switch 
may be set to off. 


4.8 RIT (RECEIVER INCREMENTAL TUNING) 


With the RIT switch turned off the TS-520 receives and 
transmits at the same frequency. At times the received 
signal may drift off frequency and become less intelligible. 
When this happens, flip the RIT switch up to activate the 
RIT circuit and return the received signal to an intelligible 
state using the RIT control. The RIT control varies the 
receive frequency about +3 kHz. The RIT circuit has no 
effect on the transmit frequency. When the RIT switch 
is turned on the RIT light is illuminated. Be careful to 
turn the RIT to the OFF position when returning to normal 
transceive operation to prevent unintentionally transmitting 
and receiving on different frequencies. 


VR2 on the FIXED CHANNEL - AVR board adjusts the 
zero point of the RIT control (see Section 6.6). 


4.9 TRANSMITTER TUNING 


Connect the TS-520 to a 50 ohm dummy load or a 50 ohm 
antenna with an SWR of less than 2:1 before making any 
transmitter adjustments. The life of the final tubes is 
directly related to the SWR of the antenna and to the 
length of tuning periods. 


Refer to Table 2 for the initial switch settings of the TS- 
520 for transmitting. Tune the main tuning knob to the 
desired operating frequency. 


TABLE 2. Initial Switch Settings for Transmission (The controls not described should be set as described in Table 1) 


LOCATION CONTROL 


POSITION 


FRONT PANEL CONFROLS BAND Switch 
POWER Switch 
H. SW Switch 
Stand-by Switch 
MODE Switch 
VOX Switch 
MIC Control 
CAR Control 
METER Switch 
WWV Switch 
PLATE Control 
DRIVE Control 


RIT Switch 


REAR PANEL CONTROLS SG Switch 


PLATE IDLING CURRENT (See Figure 9) 


Turn the main tuning knob to the desired operating fre- 
quency within the amateur band selected. Flip the stand-by 
switch to SEND and check that the plate current (IP) is 
60 ma. If the plate current is not correct, adjust the side 
panel BIAS control for a correct 60 ma of idling current 
and return the stand-by switch to REC. 


FRONT PANEL MODE 


FUNCTION Switch 


Ext VFO Connector 


Desired band 

ON 

ON 

REC 

USB or LSB depending on selected band. 
MAN 


Fully counter-clockwise 


Centered 

Ip 

OFF 

Middle of the range for the band 


Centered 
VFO 
OFF 
UP (ON) 


Jumpered plug inserted 


CAUTION 
If the plate current is very much higher than 60 
ma do not leave the stand-by switch on for more 
than a few seconds. Excessive plate current 
shortens the life of the final tubes. 


LOAD -@— METER 


IP RF 
— 
ALC — pa —HV 


vA 
/ SIDE PANEL LA 


FIGURE 9. Adjustment of the Plate Idling Current 
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DRIVE TUNING (See Figure 10) 


Shift the METER switch to ALC and the MODE switch to 
TUN and peak the ALC reading (maximum meter deflec- 
tion) with the DRIVE control. The stand-by switch is in 
the SEND position for adjustment. 


NOTE 
If there is no ALC reading indicated, increase the 
CAR control until there is an ALC reading. 


PLATE TUNING (See Figure 10) 


Turn the METER switch back to IP, leave the MODE switch 
at TUN and flip the stand-by switch to SEND. Quickly 
adjust the PLATE control to dip the plate current (a mini- 
mum meter reading). Return the stand-by switch to REC. 


NOTE 

The TUNE position permits tuning of the final 
tank circuit at reduced power without danger to 
the tubes. With the MODE switch in the TUN 
position, the screen voltage of the finals is reduced 
to approximately 50% and the keying circuit is 
shorted. In the. TUN mode the TS-520 operates 
at the same frequency at which it would operate 
in the CW mode. 


TABLE 3. Summery of Transmitter Tuning Procedures 


MODE Switch 


METER Switch 


Stand-by Switch 


PLATE AND LOAD TUNING 


CAUTION 
When the MODE switch is in the CW position the 
final tubes draw full plate current in transmit. 
Final tube life is directly related to the length of 
tune-up periods. Do not transmit with the tubes 
out of resonance for more than 10 seconds at a 
time. 


Turn the MODE switch to CW, turn the METER switch to 
RF, and set the stand-by switch to the SEND position. 
Quickly adjust the PLATE control and then the LOAD 
control alternately to peak (maximum meter deflection) 
the power output. If necessary, adjust the RF VOLT 
control on the side panel to bring the output reading to 
about a 2/3 scale reading. 


4.10 SSB OPERATION 


PTT OPERATION 


Tune the TS-520 as described in Sections 4.1 to 4.9. Set 
the MODE switch to USB or LSB and connect a micro- | 
phone to the MIC connector. 


Procedure 


USB or LSB 
TUN 

TUN 

CW 


SEND 
SEND 
SNED 
SEND 


A Adjustment point 


PLATE adjustment angular displacement 
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(a) IP 


Adjust BIAS control for 60 ma. 
Peak the ALC reading with the DRIVE control. 
Dip plate current with PLATE control. 


Peak RF output by alternately adjusting the 
PLATE AND LOAD controls. 


Vv Adjustment point 


DRIVE adjustment angular displacement 


(b) ALC 


Figure 10 Plate and Drive Tuning 


NOTE 
International amateur practice dictates using USB 
or LSB on the following bands. 


3.5 MHz 
7.0 MHz 


14.0 MHz 
21.0 MHz 
28.0 MHz 


Key the transmitter and speak into the microphone with 
the tone of voice used in normal operation. Adjust the 
MIC control until voice peaks are just within the top limit 
of the ALC range printed on the meter scale. The METER 
switch is in the ALC position. If the transmitter section is 
driven beyond this range, the transmitted signal will be 
distorted. 


VOX OPERATION 


Adjust the transceiver as described in the previous paragraph. 


Flip the VOX switch on and close-talk into the microphone, 
increasing the VOX GAIN control (on the left side of the 
TS-520) until the VOX relay just operates. For VOX 
operation it is desireable to close-talk the microphone to 
prevent background noises from tripping the TS-520 into 
transmission. 

Check that the ALC reading for voice peaks is still within 
the ALC range on the meter. If necessary, adjust the MIC 
control for a proper ALC reading. 


If the VOX circuit is activated by speaker noise, adjust the 
ANTI-VOX control (on the side panel). Increase the control 
as necessary for proper VOX operation. 


Do not use more VOX GAIN or more ANTI VOX gain 
than necessary to control VOX operation. If the VOX 
circuit transfers between words, or holds too long, adjust 
the release time constant by turning the DELAY control 
on the side panel. 


4.11 CW OPERATION 


Tune and load the TS-520 as described in Sections 4.1 
through 4.9. Connect a key to the back panel KEY jack, 
set the MODE switch to CW, and set the stand-by switch 
to SEND for transmitting. 


NOTE 
See Section 4.4 for information on dial calibration 
for CW operation. 


CW transmissions are automatically monitored through the 
speaker of the transceiver. The audio gain of the sidetone 
can be adjusted with VR2 on the AF board. 


For semi-break-in operation, turn the VOX switch on. 
Hold the key down and increase the VOX GAIN control, 
on the left side of the transceiver, until the VOX relay 
just operates. It is desired to change the release time 
constant of the VOX circuit, adjust the DELAY control, 
also on the left of the transceiver. 


The plate current for CW operation should be about 200 


ma. Use the CAR control to adjust the carrier level for CW 
operation. At 200 ma of IP there may be no ALC reading. 


TABLE 4. Meter Switch Positions for Different Modes 


METER Switch 


Approx. Readings 


* ALC or Peaked 
Sor 100 ma 
TRE yy 1/3 scale 
HV 800 v 


ALC or None or within 
ALC range 


ae OF 200 ma 
RE or 2/3 scale 


HV 750 v 
ee 
Within the ALC 


PAC. On 

range on voice 
peaks 
60 to 250 ma 
O to 2/3 scale 
800 v 


USB or LSB 


* Recommended monitoring position during operation. 


4.12 OPERATION WITH A LINEAR AMPLI- 
FIER (See Figure 30) 


Tune and load the TS-520 as described in Sections 4.1 
through 4.9 and adjust it for the selected mode. 


The REMOTE connector on the back panel is provided for 
interconnections with an amplifier. See the instruction 
manual of the amplifier to determine whether the linear 
requires a normally open (during receive) or a normally 
closed (during receive) relay contact. Connect either pin 3 
(normally closed to ground during receive) or pin 5 (nor- 
mally open to ground during receive) of the REMOTE con- 
nector to the control jack on the amplifier. 

Connect the ALC feedback from thesamplifier to pin 6 of 
the REMOTE connector. The output of the TS-520 is quite 
adequate to drive most amplifiers to full rated output. 
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4.13 FIXED FREQUENCY OPERATION 


The TS-520 has a built-in crystal controlled oscillator for 
fixed frequency operation. This feature is most useful for 
commonly used frequencies, nets, or any situation where 
crystal controlled operation is required. To use the fixed 
frequency oscillator, turn the FUNCTION switch to the 
FIX position. Select one of the four available channels 
with the fixed channel selector switch and tune and load 
the TS-520 as described in Sections 4.1 through 4.9. Simply 
operate the transceiver as described in Sections 4.10 and 
AMA. 


Section 6.2 describes installation and netting of fixed chan- 
nel crystals. The crystal frequency is determined by the 
following formulas. 


LSB OPERATION 


Crystal Frequency (MHz) = 5.5015 MHz + X — Operating 


Frequency (MHz) 


USB OPERATION 


Crystal Frequency (MHz) = 5.4985 MHz + X — Operating 
Frequency (MHz) 


DC 9VO 


Crystal Specifications 
|. Frequency:4.900 to 5.500 MHz 
2. Type of holder:HC-25/U 
3. Multiplication: Fundamental 
4. Frequency tolerance: 

+0.002% at normal temperature 
5. Oscillator circuit: Shown below. 


O 
Crystal 


CW OPERATION 


Crystal Frequency (MHz) = 5.5 MHz + X — Operating 
Frequency (MHz) 


= 3.5 for the 80 meter band 
= 7.0 for the 40 meter band 
= 14.0 for the 20 meter band 
21.0 for the 15 meter band 
= 28.0 for the 10 meter band or 
= 28.5 for the 10 meter band or 
= 29.1 for the 10 meter band 


2K ES OS AS PK OK OK 
I 


Crystal Specifications: HC-25/U holder, 4.9 to 5.5015 MHz 
oscillation frequency, and see Figure 11 for type of oscil- 
lation circuit. 


Example: Desired Operating Frequency = 7.255 MHz 
Crystal Frequency (for CW) = 5.5 MHz + 7.0 MHz — 
7.255 MHz = 5.245 MHz 


This same crystal will operate on each band. 
Operating Frequency (CW) = 5.5 MHz + X (in MHz) — 
Crystal Frequency (in MHz) 


Example: Crystal Frequency = 5.245 MHz 
On the 14 MHz band the crystal will oscillate at 
Operating Frequency (CW) = 5.5 MHz + 14.0 MHz — 
5.245 MHz 
= 14.255 MHz 


2SC460(B) 
re 
Bs 


4°9—5. 5MHZ 
L Wiese 


-———_o 
0.01 


Figure 11 Crystal Oscillator Circuit 
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4.14 INTERNAL CROSS CHANNEL 
OPERATION 


The TS-520 contains a unique design feature which allows 
cross channel operation without a separate external VFO. 
The TS-520’s internal VFO is used together with the fixed 
frequency oscillator to allow reception and transmission on 
different frequencies. The fixed channel oscillator must 
have one or more accessory crystals installed for this feature 
to work. 


FUNCTION TRANSMIT 
SWITCH CONTROL 


RECEIVE 
CONTROL 
Fixed channel 
oscillator 


VFO Fixed channel 
oscillator 


Fixed channel Fixed channel 
oscillator oscillator 


4.15 MOBILE OPERATION 


The compact size and solid-state design of the TS-520 make 
it ideal for mobile use. 

Be sure to use a mobile antenna which meets the require- 
ments described in Section 1. 


The normal operating procedures, described previously, 
apply to mobile operation. The noise blanker should be 
used to reduce ignition and impulse noises for clear recep- 
tion. Remember that during transmission the transceiver 
draws about 20 amps so be careful not to drain the car’s 
battery. 


4.16 DX OPERATION 


The DX PULL ON control changes the ALC action of the 
transceiver for speech processing for communication in 
weak signal or high ORM operation. The audio quality of 
the transmitted signal will be more natural without this 
control operating. Therefore, for normal operation push 
this control in. 


4.17 SSTV OPERATION 


The TS-520 will adapt very well to slow scan television 
operation. The only cabling required are connections be- 
tween the MIC connector of the TS-520 and the output 
of the television console, and between the SPEAKER jack 
of the TS-520 and the input of the television console. 


Be careful to keep the input power of the transceiver down 
to a safe level with the MIC control. If you exceed the 
plate power dissipation capability of the tubes, they will 
be damaged. 


4.18 OPERATION WITH A PHONE PATCH 


The TS-520 has an audio output pin on the REMOTE con- 
nector (see Figure 30 on page 39) which can be used for 
the audio input to the phone patch. The impedance is 4 
to 16 ohms. 

The audio from the phone patch must be connected to the 
microphone connector on the front panel. The required 
impedance is 50 K ohms. 


4.19 NOVICE OPERATION 


The Kenwood TS-520 offers the unique opportunity to 
the beginning amateur of buying a top quality ham rig 
which adapts to novice operation at very little cost. So the 
initial equipment investment is good for what ever level of 
license to which the operator advances. 


For the novice to operate the Kenwood within the legal 
power limitation, all he has to do is remove one of the 
final tubes from the final RF section and replace it with 
a low cost module available from your dealer. Alternately 
adjust the carrier level control to keep the plate input 
power below 75 watts (approximately 90 ma). Adjusting 
the carrier level yields much less power output because it 
reduces the efficiency of the tubes. 
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5.1 GENERAL DESCRIPTION 


Figure 12 shows the block diagram of the TS-520. To bet- 
ter understand the transceiver’s circuit, refer to the block 
diagram as you read this circuit description. The trans- 
ceiver is totally solid state, except for the two final tubes 
and the driver, utilizing 1 IC, 18 FET, 44 transistors, and 
84 diodes. 


Modular construction techniques place all circuitry, except 
the final RF section, on printed circuit boards. These 
modules greatly simplify trouble shooting and repair pro- 
cedures. 


Receiver circuitry is designed in a double superheterodyne 
configuration. The transistorized transmitter section em- 
ploys a dual conversion configuration using a filter type 
SSB generator. 


Dual gate MOS FET’s are used throughout the transmit/ 
receive amplifier, except for the three power tubes and the 
AF amplifier. The used of these transistors allows excellent 
two-signal performance as well as excellent AGC (and ALC) 
characteristics. 


TRANSMITTER SECTION (Refer to Figure 12) 


The current generated by audio at the microphone is ampli- 
fied by the microphone amplifier (located on the GENERA- 
TOR board). The output from the microphone amplifier 
is injected, along with a 3.395 MHz carrier, into the four 
diodes which form the balanced modulator. The DSB out- 
put produced by the balanced modulator is fed to the first 
IF amplifier and then through the crystal filter (on the IF 
board) resulting in an SSB signal. 


The 3.395 MHz SSB signal is mixed with the output of the 
VFO (5.5 to 4.9 MHz) by the first transmit mixer creating 
the second transmit IF signal (8.895 to 8.295 MHz). This 
signal is mixed with the output of the heterodyne crystal 
controlled oscillator, by the second transmit mixer, to 
produce the final transmitted SSB frequency. 

The SSB signal is amplified by the 12BY7A driver tube to 
drive the two $2001 (6146A) amplifier tubes in the final 
stage. They operate in class AB1. The output signal is 
transmitted through a pi-network to the antenna. The 
impedance of the pi-network is 50 ohms. 


RECEIVER SECTION (Refer to Figure 12) 


The incoming signal from the antenna is fed through the 
antenna coil to the RF section, where it is one-stage ampli- 
fied. The amplified signal is passed to the first receiver 
mixer for conversion to the first IF signal (8.895 to 8.295 
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MHz). The first IF signal is mixed with the VFO output 
by the second receive mixer to generate the second IF signal. 


The AGC voltage is extracted at the output of the second 
mixer. The signal passes to the NB board where it is 
amplified and passes through the blanking gate. The blank- 
ing gate is turned on, or open, when the noise blanker 
switch is turned to the OFF position. When the noise 
blanker switch is turned on, the gate opens and closes as 
controlled by the noise components separated from the 
signal by the input filter of the noise blanker circuit. 


The signal then feeds through the crystal filter to be ampli- 
fied by the two-stage amplifier on the IF board and detect- 
ed by the detector on the GENERATOR board. Here the 
RF signal is transformed to AF. 


The AF signal is amplified by the complimentary amplifier. 
The AF output impedance is 4 to 16 ohms. 
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5.2 CARRIER BOARD (X50-0009-01) 
(See Figure 13) 


The crystal controlled oscillator (Q1) produces a carrier 
signal during transmission and acts as the BFO for balanced 


product detection during reception. 
The circuit uses a diode switch to select the oscillator 


crystal used. 


TC3 OUT 


CAR UNIT (Xx5O-0009-01) 
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Figure 13 CARRIER Board 
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5.3 GENERATOR BOARD (X52-0010-01) 
(See Figure 14) 


The GENERATOR circuit, with the carrier signal from 
the CARRIER board, generates a DSB signal during trans- 
mission. The circuit includes the microphone amplifier 
(Q1, Q2, and Q3), a ring modulator (D1 through D4), and 
a buffer amplifier (04). For sideband operation, the cir- 
cuit generates a DSB © signal to be filtered to SSB on 
the IF board. For CW operation, a DC voltage is used to 
unbalance the ring modulator to produce the required 


carrier. 


During reception the ring detector (D5 through D8) acts 
as the balanced detector. 


RL1 


VR3 


Q3 


GENERATOR UNIT (X52-0010-01) > 


8 047 


Q1: 2SCIOOO(GR) 1 
Q2,3:2SC733(Y) ce 
Q4:3SK35 | 8 


D1~8 ‘IN6O rid 
D 9-11 1SI555 S 


oO 
MNT 
= © R110K es 


Figure 14 GENERATOR Board 


5.4 IF BOARD (X48-1060-00) (See Figure 15) 


The IF circuit is common to transmission and reception. T12 111 
During transmission, the crystal filter (XF1) filters the 
3.395 MHz DSB signal from the GENERATOR board to 
an SSB signal. The SSB signal is amplified by Q1 and 
mixed with the VFO output (or the fixed channel oscillator 
output) by Q2 to the second IF frequency (8.895 to 8.295 
MHz). The second IF signal passes through a band pass 
filter to the RF section. 


During reception, the first receive IF signal from the RF 
section (8.895 to 8.295 MHz) passes through a band pass 
filter to Q9 where it is mixed with the VFO (or the fixed 
channel oscillator) output to the seocnd receive IF (3.395 
MHz). The signal leaves the IF board to the noise blanker 
board. The signal reenters the IF board to pass through 
XF1 and is amplified by Q1, Q3, and O4. The received 
signal leaves the IF board to the balanced detector on the 
GENERATOR board. 


Q5 and QO6 are a two-stage AGC amplifier. FET O7 and 
Q8 are a two-stage S-meter amplifier. The board has 
space for an optional CW filter. The filters are switched by 


T8 T9 
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Figure 15 IF Board 


5.5 NB (Noise Blanker) BOARD (X54-1080-10) 
(See Figure 16) 


The noise blanker is designed to reduce pulse noises in Zz T6 
received signals. The circuit switches closed during the 
noise impulses and switches open when noise impulses are 
not present. The gate opens and closes fast enough so that 
the ear hears an uninterrupted signal. 


The receiver’s second IF signal. from the IF board, passes 
through the input filter of the NB board and is amplified 
by transistor O1. 


When the NB switch is turned on, the signal is separated T4 
into signal and noise components. The noise component 

(shaped into a suitable waveform by O2, QO3, O4, and 

switching transistor Q5) triggers the blanking gate diodes, 

D1 through D4. When the diodes are triggered, the signal TS 
path is closed. In this manner most of the impulse noise 

is blocked out, leading to higher receiver intelligibility. 


Transistor Q6 is an AGC amplifier for the NB circuit to 
maintain an overall IF gain of O db. 
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Figure 16 Noise Blanker Board 
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5.6 RF SECTION (X44-1080-00) (See Figure 17) 


The RF section holds the transmitter heterodyne mixer 
(Q3), the receiver heterodyne mixer (Q4), the transmit/ 
receive heterodyne oscillator (01 and Q2), the transmitter tal Tos polo 
driver stage (V1), the receiver RF amplifier (05), the WWV 
RF amplifier (Q9), the WWV heterodyne mixer (Q8), the 
WWV heterodyne oscillator (Q7), the transmitter ALC 
detector (Q10), and the bias control switching (O6). The 
RF board, with four coil boards, is shielded in a metal 
chassis. 


For transmission, the second IF signal from the IF board 
is heterodyned by Q3 with the heterodyne oscillator output 
to produce the final output frequency. This amateur band 
frequency is amplified by V1 to drive the final amplifier 
section. 


During reception, the received signal is amplified by Q5 and 
mixed with the heterodyne oscillator output by QO4 to 
produce the first receiver IF frequency (8.295 to 8.895 
MHz). The IF signals are fed to the IF board. T4 T3 


DRIVE COIL BOARD (X40-0017-01), 

MIXER COIL BOARD (X40-0018-01), 
OSCILLATOR COIL BOARD (X40-0019-01), 
AND ANTENNA COIL BOARD (X44-1090-00) 


These boards are mounted inside the RF section. Each 
holds a BAND switch section and the coils for each band 
function. 


[ae unit (x44-1080-00) anee eee 
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Figure 17 RF Section 
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5.7 MARKER BOARD (X52-0005-01) 
(See Figure 18) 


The MARKER board holds the 100 kHz crystal oscillator 
(Q1) and a 25 kHz multivibrator (Q2 and O3) to produce 
marker signals at 25 kHz intervals to calibrate the TS-520. 
Q4 amplifies the calibrator signal. 
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Figure 18 MARKER Board 
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5.8 AF BOARD (X49-0008-01) (See Figure 19) 


The AF signals from the GENERATOR board go to the 
AF board where they pass through a three-stage audio 
amplifier (01, Q2, and Q5). That output is amplified by a 
two-stage complimentary amplifier (Q3 and Q4) to the 
speaker. The sidetone oscillator (Q6) is also on the AF 
board. 
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Figure 19 AF Board 


5.9 VOX BOARD (X54-0001-00) (See Figure 20) 


The VOX circuit controls voice operated transmission. The 
circuit is aSchmidt trigger design giving a fast reaction time. 
Audio signals from the GENERATOR board are amplified 
by Q3 and Q4. O85 controls the release time constant of 
the circuit. Q6 and Q7 are switching transistors to control 
Q8, the relay control transistor. Q1 and Q2 are ANTI-VOX 
amplifiers for audio feedback from the speaker terminals. 
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Figure 20 VOX Board 


5.10 VFO BOARD (X40-1070-00) (See Figure 21) 


The inherent frequency stability and readout accuracy of 
the TS-520 results from the care and quality of the design 


and components of the VFO (Variable Frequency Oscilla- 
tor). 


To enhance the reliability of the VFO, the TS-520 uses an 
FET (Q1) for oscillation and a buffer stage (O02, Q3, and 
Q4) for buffer amplification. This design insures high fre- 
quency stability under load fluctuations. Also included 
in the circuit are protections against frequency fluctuations 
from temperature changes and mechanical variations. 


The oscillator frequency ranges from 4.9 to 5.5 MHz. The 
angular displacement of the variable capacitor is reduced 
from the displacement of the main tuning knob through a 
series of gears. One revolution of the main tuning knob 
tunes through 25 kHz of the band. 


Figure 21 VFO Board 
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5.11 FIXED CHANNEL - AVR BOARD 
(X43-1100-00) (See Figure 22) 


This board holds the crystal-controlled oscillator (Q1) and 
amplifiers (02 and O3) which can be used in place of the 
VFO to operate the transceiver on a fixed channel. TC1 
through TC4 can be used to net the channel crystals onto 
their exact frequency. Section 6 describes installation of 


the crystals. 


The AVR circuit (Q4 through O8) senses and stabilizes 
the —6 and 9 volt power supplies. 


eZ ies 


e=s—TC4 
TC5 
VR2 
VRI 
VR3 
T1 


FIX.CH AVR UNIT (X43-1100-00) 


VR2 


C8 47 10V 10K(B) 


C10 47 50v 


:2SC460(B) ,Q4:2SA606(L) 
wT 2S8C372 , QB: 2SC735(Y) 
.2:1N60, D3,8:WZ-061, 04~7:1S1555 


Figure 22 FIXED CHANNEL - AVR Board 


36 


5.12 RECTIFIER BOARD (X43-1090-00) 
(See Figure 23) 


This board holds all of the diode rectifiers for the power 
supply section of the transceiver. D1 through D4 rectify 
the high voltage, D5 rectifies the 300 volt supply, D6 recti- 
fies the 210 volt supply, D7 rectifies the 90 volt supply, 
and D8 through D11 rectify the 13.8 VDC supply. 


RECTIFIER UNIT 
(X43~1090-00) 


R4470K _ R3 
| 4 


100 
GND 


Di~6.VO8J 
07: VO6E 
Ds~11: VO6B 


Figure 23 RECTIFIER Board 


5.13. HV (High Voltage) BOARD R6 
(X43-1110-00) (See Figure 24) 


This voltage divider circuit supplies a high voltage metering 
signal for the HV meter reading and also a low voltage 
screen source used in the TUN mode of operation. 


5.14 INDICATOR BOARD (X54-1120-00) 


(See Figure 25) — 


This circuit controls the light emitting diodes which indicate 
when the RIT circuit is on, when the fixed frequency oscil- 
lator is operating, or when the VFO is oscillating. 


R4 

5.15 FINAL POWER AMPLIFIER SECTION 
(See Figure 26) 
The final amplifier circuit includes two S2001 (6146A) (Koa 1130-00) 
tubes operating in parallel for class AB1 operation. pee a | 
The rated input power is 200 watts PEP. This stage requires WEF l 
neutralization whenever new tubes are used. ae ———J 
D1~3: TLR-104 

Power output is tuned through a pi-network and coupled ’ 

Figure 25 


to the antenna through the antenna relay. 


eee a a ee Le 


me Oz 

aa fmix COL § = 

ro — — p40-0018-04 = 
Josc cou! eel 


C22 .01 50vV 


R8 1K 
vR10 
: if (B) 


Figure 26 Final Section 


01 500V 
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C14. 


©) 


X VERTER OUT 


HV UNIT 
(X43-1110-00) 
3 6BOKRA 68 800 
HV 


R6 56K 9210 
TUN 


7 ND 


K, | 


1 100K R2 680) 
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ue 
OT 
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R 
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Figure 24 HV Board 
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DANGEROUS HIGH VOLTAGES ARE PRESENT WITHIN THE CASE OF THE TS-520 WHEN 


THE TRANSCEIVER IS TURNED ON. 


EXERCISE EXTREME CAUTION TO AVOID ELECTRIC SHOCK. 


6.1 GENERAL INFORMATION 


The TS-520 has been factory sligned and tested to specifica- 
tions before delivery to the customer. Under normal 
circumstances the transceiver will be properly adjusted to 
operate in accordance with these operating instructions. 
In fact, the equipment owner can void the transceiver’s 
warranty by attempting service or alignment without per- 
mission from the factory. 


When operated properly, the transceiver can give years of 
service without requiring realignment. The information in 
this section fives some general service procedures which 
can be accomplished without sophisticated test equipment. 


REMOVING THE CABINET (See Figure 27) 


Figure 27 shows how to remove the TS-520's cabinet. 
Remove the eight top cover screws and the nine bottom 
cover screws and lift away the panels. The speaker leads 
will still be attached to the chassis so be careful when 
removing the top cover. The leads can be unplugged, if 
necessary. 


SERVICE POSITION (See Figure 28) 


The TS-520 should be placed on its side, with the final 
t j i] 


Figure 27 Removing the TS-520’s Case 


38 


section up, for any alignment or service. This position 


permits adequate ventilation for the final tubes as well as 
easy accessibility to the modules. Most of the described 
adjustments can be made without removing the boards 
from the transceiver. 


6.2 ACCESSORIES 


CAUTION 
BE SURE THE TRANSCEIVER IS UNPLUG- 
GED AND TURNED OFF BEFORE REMOVING 
THE CASE. 


INSTALLING THE CW FILTER (See Figure 29) 


Remove the top and bottom covers from the transceiver 
(be careful of the speaker leads). Locate the IF board (it 
holds the SSB crystal filter) and move the brown wire from 
the SSB terminal to the CW terminal, as shown in Figure 29. 


Remove the three screws securing the VR mounting hard- 
ware on the side pane! and tilt the board down about 90 
degrees from its normal position. Screw the filter onto the 
board with the provided nut and solder the filter’s pins to 
the board. Be careful to use a low power soldering iron for 
only a short time. Too much heat will damage the crystal 
filter! 


Figure 28 Service Position for the TS-520 


SSB FILTER | 


3 ass 


00— 0901 — 8¥x 


O 


Install the 
filter here. 
Move the brown leed from 
the SSB terminal to the 
CW terminal. 


YG-3395C 


Figure 29 Installing the Accessory CW Filter 


Reconnect the VR mounting hardware and replace the 
covers. If the speaker lead was disconnected, be sure to 
reattach that also. 


REMOTE CONNECTIONS 


Figure 30 shows the REMOTE connector. This 8-pin plug 
can be used for attaching linear amplifiers, external speakers 
(or the audio for a phone patch), or other external acces- 
sories to the transceiver. 


REMOTE 


iy 


ALC Input 


To an external speaker 


Figure 30 REMOTE Connector 


EXTENSION FEET 


The TS-520 is provided with two extra feet which can be 
used to raise the front panel of the transceiver. In some 
operating positions the tilt makes it easier to read the dial 
and meter. Figure 31 shows how to install the feet. 


Figure 31 Attaching the Extension Feet 


TRANSVERTER 


The 12-pin transverter control plug, and the transverter in 
and transverter out plugs can be used with an external 
accessory transverter. At the present time, KENWOOD 
does not manufacture a transverter. 


The pin connections are described in Section 3.3. The 
transverter out plug provides low power output from the 
driver stage at whatever frequency the transceiver is operat- 
ing. The band selected for operation with the transverter 
would depend on the IF frequency of the accessory trans- 
verter. 


FIXED CHANNEL CRYSTAL INSTALLATION 


Section 4.14 describes fixed channel operation with the 
TS-520. To install the accessory crystals, remove the trans- 
ceivers top cover and locate the FIXED CHANNEL - AVR 
board directly behind the VFO. 


Insert the crystal in the desired channel position (the posi- 
tions are labeled on top of the VFO case) and use the appro- 
priate trimmer (TC1 through TC4) to net the crystal. The 
CAL-FIX feature of the TS-520 can be used to net the 
crystals as described in Section 4.4. 


6.3 RECEIVER RF SECTION ALIGNMENT 


The stand-by switch of the transceiver should be in the 
REC position during all of the receiver adjustments. Con- 
nect the transceiver to a 50 ohm dummy load. 
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Turn the FUNCTION switch to CAL-25 kHz and use the 
output of the calibrator circuit to adjust the coils. Set the 
DRIVE control to the 12 o’clock position (the white line 
pointing towards the top of the transceiver). The coils can 
be aligned from the bottom of the transceiver without 
removing the boards. 


Set the BAND switch to the correct band and tune the 
VFO to the frequency shown in the table below to receive 
the calibrator signal. Use the test rod included in the 
accessory bag to tune the antenna and mixer coils for a 
maximum S-meter reading. Figure 32 shows the location 
of the coils. Adjust the coils for each band as described 
below. When you finish, turn the calibrator off. Adjust 
only the antenna and mixer coils for a maximum S-meter 
reading. Adjustment of the heterodyne oscillator coils is 
described in the next paragraph and adjustment of the drive 
coils is described in Section 6.7. 


Adjusting 
Order* Bane 


Alignment Frequency 


3.5 MHz 3.750 MHz 
28.5 MHz 28.800 MHz 
21.0 MHz 21.225 MHz 
14.0 MHz 14.175 MHz 

7.0 MHz 7.150 MHz 


ANTENNA*, MIXER*, and DRIVE Coil Alignment 
CAUTION 


The Antenna cores are fragile. Be careful not to 
break them during alignment. 


DRIVE COIL UNIT (X40-0017-01) 


ANT COIL UNIT (X44-1090-00) 
MIX COIL UNIT (X40-0018-01) 
OSC COIL UNIT (X40-0019-01) 


Figure 32 RF Section Coil Diagram 
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HETERODYNE CRYSTAL OSCILLATOR 


Adjust the heterodyne crystal oscillator’s coils by switch- 
ing the BAND switch to each band and tuning the appro- 
priate coil (see Figure 32) as described below. 


Turn the core of the coil clockwise until the crystal stops 
oscillating. You should be able to hear the point where 
this happens. From the point where the crystal stops oscil- 
lating, turn the core about one revolution back so that the 
crystal is again oscillating. If the core is left too near the 
threshold the oscillation may be unstable. Repeat the 
procedure for each band. For the 28 MHz band only the 
28.5 MHz sub-band needs to be tuned. Tune the 3.5 MHz 
coil first and then tune the remaining coils (7.0, 14.0, 21.0, 
and 28.5) in order. 


Band Oscillator Frequency 


WWV 18.895 MHz 
3.5 MHz 12.395 MHz 
7.0 MHz 15.895 MHz 
14.0 MHz 22.895 MHz 
21.0 MHz 29.895 MHz 
28.0 MHz 36.895 MHz 
28.5 MHz 37.395 MHz 
29.1 MHz 37.995 MHz 


WWV ALIGNMENT 


Push the WWV switch on and tune the sub-dial to zero to 
receive the calibrator signal. Tune T4 and T5 on the RF 
board for a maximum S-meter reading. T3 is the WWV 
oscillator coil. Tune it for amaximum S-meter reading and 
then turn it 1/4 turn counter-clockwise. The oscillator 
frequency is 18.895 MHz. 


CAUTION 
Do not attempt to tune coils T1 and T2. 


6.4 NOISE BLANKER BOARD ALIGNMENT 


Tune in a calibrator signal on any band and adjust the 
DRIVE control for a maximum S-meter reading. Align 
coils T1 through T5 (on X54-1080-10) for a maximum 
S-meter reading. 


Attach a 10 VDC meter between the collector of Q6 (2SC- 
733) and the chassis and tune coils T6 and T7 for a mini- 
mum voltage reading on the volt meter. 


6.5 IF BOARD ALIGNMENT 


Tune in a calibrator signal on any band and adjust the 
DRIVE control for a maximum S-meter reading. Adjust 
T1, T2, T5, T6, and T9 (on X48-1060-00) for a maximum 
S-meter reading. 


CAUTION 
DO Hotragustels,. 14,17, (6.1 10.0011 of TIZ 


S-METER ZERO 


If the S-meter requires recalibration, set the BAND switch 
to 14 MHz, turn the noise blanker off, and turn the RF 
ATT control fully clockwise. With no antenna connected, 
set the zero adjust potentiometer, VR1 on the IF board, 
for a reading of zero on the S-meter. 


S-METER SENSITIVITY ADJUST 


Apply a 14.175 MHz signal from an RF generator, accurate- 
ly calibrated to produce a 50 uv signal, at the antenna 
connector. Peak the S-meter for a maximum reading by 
tuning in the signal with the main tuning knob and by 
adjusting the DRIVE control. Then adjust the sensitivity 
potentiometer, VR2, for an S-meter reading of S9. 


6.6 FIXED CHANNEL - AVR BOARD 
ALIGNMENT 


AVR CIRCUIT 


Connect a 15 VDC voltmeter between the 9 terminal (on 
X43-1100-00) and the chassis. Adjust VR1 for a 9 volt 
reading. 


RIT ZERO 


When the RIT circuit is turned on, and the RIT control is 
set to zero, the receive frequency should be excatly the 
same as the transmit frequency. If the frequency is not 
the same, use the RIT zero control, VR2 to adjust it. 


To zero the RIT, turn on the calibrator and tune the VFO 
for about a 1000 Hz calibrator tone. Turn the RIT control 
to zero. Turn on the RIT switch and adjust VR2 for the 
same 1000 Hz tone. Push the RIT switch on and off to be 
sure the tones are identical. 


AGC BIAS 


Connect a 5 VDC voltmeter between terminal RF1 and the 
chassis. Adjust VR3 for a meter reading of 3.3 volts. 


This adjustment may affect the S-meter readings so the 
meter will have to be recalibrated. 


6.7 DRIVE COIL ALIGNMENT 


Slide the back panel SG switch off (down), center the 
DRIVE control, and turn the METER switch to ALC. 
Be certain to connect a 50 ohm dummy load to the antenna 
connector. Turn the MODE switch to TUN or CW and 
flip the stand-by switch to SEND. Align the DRIVE coils 
(on X40-0017-01 in the RF section) at the frequencies 
and in the sequence shown in Section 6.3. Tune the coils 
for a maximum ALC reading. Slide the SG switch on. 


6.8 CARRIER BALANCE ADJUSTMENT 


Tune the TS-520 into a 50 ohm dummy load for operation 
at 14.175 MHz. Turn the MODE switch to LSB, set the 
METER switch to RF, and turn the RF VOLT control to 
its maximum levei. If the ring modulator is out of balance, 
the meter will show output when the stand-by switch is set 
to SEND. 


To balance the carrier, alternately adjust TC1 and VR2 
on the GENERATOR board for a minimum RF meter 
reading. Switch back and forth between LSB and USB 
to minimize both readings. 


6.9 TRANSMITTER NEUTRALIZATION 


The TS-520 requires neutralization every time either of the 
final tubes is changed. 


Tune up the TS-520 into a 50 ohm dummy load at 28.5 
MHz for CW operation as described in Section 4. Set the 
SG switch to off (down) and place a sensitive RF voltmeter 
across the dummy load. Flip the stand-by switch to SEND 
and adjust TC1 (reached through the adjustment hole in the 
top of the final section) for a minimum reading on the 
voltmeter. After the final section is neutralized, flip the 
stand-by switch to REC and slide the SG switch on. 


A good receiver tuned to 28.5 MHz, works very well for 


‘neutralizing if an RF voltmeter is not available. Instead 


of tuning for a minimum voltage, tune for a minimum S- 


meter reading. 


CAUTION 
Neutralization of the final section should be carri- 
ed out with the chassis shield in place. Dangerous 
high voltages are present in the final section when 
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the transceiver is turned on. Use an insulated tool 
to make this adjustment. 


6.10 VFO CALIBRATION 


The VFO should be calibrated with the dial scale. However 
if for some reason the VFO is too far off calibration for 
proper adjustment, there is an internal VFO adjustment. 


Remove the TS-520’s case and locate TC1 on the VFO 
section. Turn the FUNCTION switch to CAL-25 kHz and 
tune the main tuning knob so that the dial pointer points 
to an even 25 kHz frequency. Adjust TC1 to zero beat the 
calibrator frequency. 


6.11 CRYSTAL CALIBRATOR ALIGNMENT 


The crystal calibrator is factory aligned and should need 
no further adjustment. If it should drift out of calibration, 
find TC1 on the MARKER board. Tune the receiver to 
WWV at 10 MHz and turn on the calibrator by switching 
the FUNCTION switch to CAL-25 kHz. Adjust TC1 until 
the calibrator signal is zero beat with WWV. 


6.12 REPLACING THE FUSE 


When the fuse blows, there is some cause. Be sure to find 
the cause before attempting operation. Use a 6 amp fuse 
for 120 VAC operation, and a 4 amp fuse for 220 VAC 
operation. Under no circumstances use a higher amperage 
fuse than those specified. Extensive damage can be caused. 
Also, the warranty can be voided if an improper fuse is used. 


6.13 CLEANING 


The knobs, front panel and cabinet of the TS-520 are likely 
to become soiled after extended use. The knobs should 
be removed from the transceiver and cleaned with a neutral 
soap and warm water. Use a neutral soap (not harsh chemi- 
cals) and a damp cloth to clean the cabinet and front panel. 


Use an air blower or a soft brush to keep the interior 
clean and dust free. 


6.14 REPLACEMENT PARTS 


TUBES AND TRANSISTORS 


Operation of the TS-520 without proper tuning, or opera- 
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tion of the transceiver with a high voltage in excess of 1000 
volts, will significantly reduce the life of the final ampli- 
fier tubes. A bad tube or tubes should be replaced with 
S2001 (6146A) tubes. Matched tubes are not required, 
however neutralization is required with new tubes. The 
driver is a 12BY7A. 


The transistors in the TS-520 can easily be damaged by 
being shorted or shocked by metallic tools. Be very careful 
during service operations, and when possible, use insulated 
tools. 


SERVICE PARTS 


Be sure to use replacement parts of equal or better ratings 
when servicing the transceiver. 


When ordering replacement or spare parts for your equip- 
ment, be sure to specify the following information: 


Model number and serial number of the equip- 
ment — Schematic number of the part — and 
the board number on which the part is located. 


Should it ever be necessary to return the equipment for 
repair be sure to pack it very carefully and include a full 
description of the problems involved. 


PUSS 


7.1 GENERAL INFORMATION 


The problems described in this table are failures caused in 


general by improper operation or connection of the trans- 


ceiver, not by defective components. 
service manual for repair of the TS-520. 


7.2 TRANSMITTER AND RECEIVER CIRCUITS 


SYMPTOMS 


Pilot lights do not light and there is no 
receiver noise when the POWER switch is 
turned on. 


Frequency difference between transmit 
and receive. 


FMing on sideband operation. 


VFO (or FIX) indicator does not light. 


The relays operate with 
switch in the REC position. 


the stand-by 


Bad power cable or connections. 
Blown power supply fuse. 


. Wrong polarity connection for DC 


operation. 


There is a separate 


REMEDY 


Check cables and connections. 
Replace the fuse. 

Check for a negative ground power 
connection. 


. 9 VDC supply not adjusted. 
. Short circuit in 9 volt power supply or 


line. 
Improper battery voltage in mobile or 
portable operation. 


Rear panel VFO plug not inserted. 
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. See Section6.6. 


Check the 9 volt supply. 


Check battery or alternator voltage. 


Insert the jumpered plug. 


Improper microphone connection. 


Signal reports of off frequency operation 
even though the dial scale is calibrated. 


7.3 RECEIVER SECTION 


Require the microphone connector. 


. Calibrator requires alignment. 


Accessory CW filter is installed but selec- 
tivity and intelligibility are poor. 


An antenna is connected but no signals 
are heard. 


. Wire on IF board not moved to CW. 


Bad CW filter. 


Inoperative VFO or FC oscillator. 


Microphone PTT switch (or stand-by 
switch) is in the transmit position. 


An antenna is connected and the calibrator 
signal is received, but no signals are heard. 


One or more bands are operating but some 
are not. 


Bad T/R relay. 


ing on the defective band. 


. The antenna coil of the defective band 


requires alignment. 


S-meter deflects without a received signal. 


S-meter reads too high or too low. 


Balanced detector is out of adjustment. 
IF board is out of adjustment. 
Low AC line voltage. 


IF board is out of adjustment. 
RF gain control closed causing low 
sensitivity. 


Lack of sensitivity On one or more bands. 


The RIT control is at zero with the RIT 
circuit on, but the receive and transmit 


frequencies are different. 


RIT control inoperative. 


SSB signal unintelligible. 


Receiver section requires realignment. 


. The heterodyne oscillator is not operat- 


. See Section 6.11. 


See Section 6.2. 
Replace the CW filter. 


Insert the into back 
panel. 


Release the PTT switch. 


shunt plug 


Replace the relay. 


See Section 6.3. 


See Section 6.3. 


See Section 6.8. 
See Section 6.5. 
Use a step-up transformer to raise 
the line voltage. 


See Section 6.5. 
Open RF GAIN control. 


See Section 6.3. 


. The RIT control is out of adjustment. 


See Section 6.6. 


RIT circuit off. 


. MODE switch is set to wrong sideband. 


Push RIT button. 


Turn MODE switch to correct side- 
band. 
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7.4 TRANSMITTER SECTION 


SYMPTOMS 


REMEDY 


CAUSE 


plate current. 


ALC meter does not deflect and there is 
output. 


ALC meter deflects with no output (no tle 


N 


. Too little MIC gain. 


No high voltage (+800v) on the final 1. Check the HV power supply. 
tubes. 
Bad final tubes. 


SG switch is turned off. 


2. Replace the tubes. 
3. Slide the switch up. 


1. Increase the MIC GAIN control. 


The TS-520 will not operate on SSB. 


. Open microphone plug or bad micro- fe 


Check the microphone. 


no output. 


phone. 
2. Too little microphone gain. 2. Increase the MIC control. 
3. Defective microphone amplifier on the 3. Repair the circuit. 
GENERATOR board. 
There is output, but the RF meter shows 1. RF VOLT control not adjusted cor- 1. Adjust control for 2/3 scale reading 


rectly. at full output. 


RF meter deflects too far. 


. RF VOLT control not adjusted cor- ‘Ue 


Adjust control for 2/3 scale reading 
at full output. 


rectly. 


VOX does not operate. 


—_ 


. VOX switch is OFF. 


VOX GAIN control is closed. 1. See Section 4.10. 
2. Turn the switch on. 


er. 


VOX trips with AF sound from the speak- ie 


VOX circuit releases between words or 1. 
holds too long. 


ANT! VOX control requires adjust- 1. See Section 4.10. 
ment. 
VOX time hold control requires adjust- 1. See Section 4.10. 
ment. 


Excessive plate current. 1. 


Detuned final section. 1. See Section 6.9. 
Low negative power supply voltage. 2. Check the power supply output. 
Idling current requires adjustment. 3. See Section 4.9. 


on all bands. 
Broad DRIVE tuning on one or more 
bands. 


Plate current is too high or too low for 1. Carrier requires adjustment. 1. Adjust CAR control. 
CW. | 
Low drive on one or more bands but not 1. Transmitter section requires alignment. 1. See Section 6.7. 


more bands. 


No drive or intermittent drive on one or r Le 


bands. 


Low drive and broad DRIVE tuning on all 1. 


Heterodyne oscillator requires adjust- =f 1. See Section 6.3. 
ment. 


Bad driver tube. 1. Replace the tube. 


Signal reports of carrier. 


. Carrier requires balancing. 1. 


Signal reports of distortion. 1. 


See Section 6.8. 


1. Reduce MIC control. 


Too much microphone gain. 


Tuning becomes very broad. 
Idling current increases. 


Plate current is too low. 1. 


Bad final tubes. 1. Replace the tubes. 


Every time either of the final tubes is 
replaced, the TS-520 requires neutraliza- 
tion. 
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1. See Section 6.9. 
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8.1 TUBE VOLTAGE MEASUREMENTS 


FINAL AMPLIFIER SECTION (In volt) 
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2SC733 2SC460 
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Electrode 


! a = 
Transistor * | Transistor 
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VOX BOARD 
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yp 4 2.04 vid oa awa ew a2 St 


NOTES: 1. Measurement is made using a vacuum tube voltmeter (input impedance 11 MQ). 
2. T : Under maximum CW transmitting output 
R : Under standby condition 
3. VOX BOARD VOLTAGE 
VOX SWITCH — VOX 
CW transmitting condition. 
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TRANSISTOR BASE DIAGRAM (FIGURE 33) 
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SYMBOL SHAPE MODEL SYMBOL SHAPE 


2SA495 
2SA562 
280372 
2SC0373 
2SC 733 
2SC 734 
2SC0735 Cathode 
2SC 1000 


2SA606 ED |S1595 
Cathode 


2SD90 
2SB473 
Cathode 


Cathode Anode € > —_ V06B: Yellow 

I< VO8J :Green 
Cathode (Marked in VO6E : Red 
Color Specified) 


—)L26)= SDIII 


Cathode (Marked in 
Color Specified) 


Cathode 


Cathode 
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TOP VIEW OF THE TS-520 (FIGURE 34) 
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BOTTOM VIEW OF THE TS-520 (FIGURE 35) 
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DC TO DC MODULE SCHEMATIC (FIGURE 36) 
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TS-520 SPECIFICATIONS | | 


80 meter band — 3.50to 4.00 MHz 

40 meter band — 7.00 to 7.30 MHz 

20 meter band — 14.00 to 14.35 MHz 

15 meter band — 21.00 to 21.45 MHz 

10 meter band — 28.00 to 28.50 MHz (A) 
— 28.50 to 29.10 MHz (B) 
— 29.10 to 29.70 MHz {C) 

WWV — 10.0 MHz (receive only) 


USB, LSB, or CW 

120/220 VAC, 50/60 Hz or 13.8 VDC 

Receive: 45 watts (5 A) (heaters on) 
26 watts (0.6 A) (heaters off) 

Transmit: 280 watts (15 A) (maximum) 


200 (120) watts PEP for SSB operation 
160 (90) watts DC for CW operation 


* Figures in ( ) show 13.8 V DC operation 


50 k ohms (high impedance) 
4 to 16 ohms (speaker or headphones) 


More than 1 watt (with less than 10% distortion) into an 8 
ohm load 


50 ~ 75 ohms 


Within 100 Hz during any 30 minute period after warmup 
Within +2 kHz during the first hour after 1 minute of warmup 


400 to 2600 Hz, within —6 db 
Carrier better than 40 db down from the output signal 


Unwanted sideband is better than 40 db down from the out- 
put signal — 


Image frequency better than 50 db down from the output 
signal 


Better than 40 db down from output signal 
IF frequency is 50 db or more down from output signal 
0.25 uV S+N/N 10 db or more 


SSB — 2.4 kHz bandwidth (—6 db down) 
= 4.4 kHz bandwidth (—60 db down) 


[CW 0.5 kHz bandwidth (—6 db down) 


— 1.5 kHz bandwidth (—60 db down) 
*(with optional CW filter installed) 
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TUBE AND SEMICONDUCTOR 
COMPLEMENT 


DIMENSIONS 


WEIGHT 


3 Tubes 

17 FET'’s 

47 Transistors 
84 Diodes 


13.2” wide x 5.9” high x 13.2’ deep 


37.4 Ibs. 
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SECTION 1. INTRODUCTION 


1.1 KENWOOD TS-520 


The TS-520 is a highly sophisticated solid state amateur 
radio transceiver employing only three vacuum tubes. 

Operating on all amateur bands between 3.5 and 29.7 MHz, 
this unit is constructed modularly. All major electronic 
circuits are wired on easily removed or installed circuit 
boards. The TS-520 includes many built-in features usually 


found as extras on other transceivers. Included in the equip- 


ment are a VOX circuit, a 25 kHz crystal calibrator, an 
RIT circuit, and an effective noise blanker. The TS-520 
also includes automatic gain control (AGC), automatic level 
control (ALC), provisions for break-in CW with sidetone, 
a speech processor, and built-in power supplies. 


Designed for operation on SSB or CW, the TS-520 delivers 
more than 200 watts PEP input. The low power con- 
sumption of the TS-520, resulting from its solid state design, 
makes the transceiver ideal for portable and mobile opera- 
tion. Any complicated electronic equipment will be damag- 
ed if operated incorrectly, and this transceiver is no excep- 
tion. Please read all of the operating instructions before 
putting the TS-520 on the air. 


@*?.2 REQUIREMENTS FOR OPERATION 


AC OPERATION 


The TS-520 requires no external power supply for operation. 
For fixed station operation, the TS-520 operates from any 
120/220 VAC, 50/60 Hz power source capable of supplying 
280 watts or more. The transceiver has a built-in 8 ohm 
speaker. 


DC OPERATION 


The TS-520 is built-in a DC-DC converter for operation 
from a 13.8V DC power source. 


ANTENNA 


Fixed Station — Any of the common antenna systems 
designed for use on the high frequency amateur bands may 
be used with the TS-520, provided the input impedance of 
the transmission line is not outside the capability of the 
pi-output matching network. The transmission line should 
be of the coaxial cable type. An antenna system which 
shows a standing wave ratio of less than 2:1 when using 50 
or 75 ohm coaxial transmission line, or a system that results 
--in a transmission line input impedance that is essentially 
resistive, and between 15 and 200 ohms will take power 
from the transceiver with little difficulty. If openwire or 
balanced type transmission line is used with the antenna, 


6 


a suitable antenna tuner is recommended between the trans- 
ceiver and the feed line. Methods of construction and 
operating such tuners are described in detail in the ARRL 
Antenna Handbook, and similar publications. For opera- 
tion on the 75 and 40 meter bands, a simple dipole antenna, 
cut to resonance in the most used portion of the bands, 
will perform satisfactorily. For operation of the trans- 
ceiver on the 10, 15, and 20 meter bands, the efficiency 
of the station will be greatly increased if a good directional 
rotary antenna is used. Remember that even the most 
powerful transceiver is useless without a proper antenna. 


Mobile Station — Mobile antenna installations are critical, 
since any mobile antenna for use on the high frequency 
bands represents a number of compromises. Many amateurs 
lose the efficiency of their antenna through improper tun- 
ing. Remember the following points when using the TS- 
520 with a mobile antenna. 


The “Q’’ of the antenna loading coil should be as high as 
possible. There are several commercial models available 
which use high “Q”’ coils. 


The loading coil must be capable of handling the power of 
the transceiver without overheating. In the CW mode the 
power output of the transceiver will exceed 80 watts. 

The SWR bridge is a useful instrument, but unfortunately 
it is quite often misunderstood, and overrated in impor- 
tance. Basically, the SWR bridge will indicate how closely 
the antenna load impedance matches the transmission line. 
With long transmission lines, such as will be used in many 
fixed station installations, it'is desirable to keep the imped- 
ance match fairly close in order to limit power loss. This is 
particularly true at the higher frequencies. The longer the 
line, and the higher the frequency, the more important 
SWR becomes. However, in mobile installations the trans- 
mission line seldom exceeds 20 feet in length, and an SWR 
of even 4 to 1 adds very little to power loss. The only 
time SWR will indicate a low figure is when the antenna 
presents a load close the 50 ohms, but many mobile anten- 
nas will have a base impedance as low as 15 or 20 ohms 
at their resonant frequency. In such a case, SWR will 
indicate 3 or 4 to 1, and yet the system will be radiating 
efficiently. : 


The really important factor in your mobile antenna is that 
it should be carefully tuned to resonance at the desired 
frequency. The fallacy in using an SWR bridge lies in the 
fact that it is sometimes possible to reduce the SWR reading 
by detuning the antenna. Field strength may actually be 
reduced in an effort to bring SWR down. Since field 
strength is the primary goal, we recommend a field strength 


meter for antenna tuning. 
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For antenna adjustments, the transceiver may be loaded 
lightly, using the TUN position instead of operating at full 
power output. This will limit tube dissipation during adjust- 
ments, and will also help to reduce interference on the 
frequency. In any case, do not leave the transmitter on for 
very long at one time. Turn it on just long enough to 
tune and load, and get a field strength reading. Start out 
with the antenna whip at about the center of its adjust- 
ment range. Set the VFO to the desired operating fre- 
quency and then adjust the PLATE control for a dip, and 
then the LOAD control. Then observe the field strength 
reading. The field strength meter may be set on top of 
the dash, on the hood, or at an elevated location some 
distance from the car. 


Change the whip length a half inch, or so at a time, retune 
the finals each time, and again check the field strength at 
the antenna. Continue this procedure until the point of 
maximum field strength is found. This adjustment will be 
most critical on 75 meters, somewhat less critical on 40, 
until on 10 meters the adjustment will be quite broad. 
After tuning the antenna to resonance, the finals can be 
loaded to full power. 


MICROPHONE 


The microphone input is designed for high impedance (50 
K ohms) microphones only. The choice of microphone 
is important for good speech quality, and should be given 
serious consideration. The crystal lattice filter in the trans- 
ceiver provides all the restriction necessary on audio re- 
sponse, and further restriction in the microphone is not 
required. It is more important to have a microphone with 
a smooth, flat response throughout the speech range. 


The microphone manufacture’s instructions should be fol- 
lowed in connecting the microphone cable to the plug. 
With many microphones, the push-to-talk button must be 
pressed to make the microphone operative. For VOX 
operation, this feature may be disabled, if desired, by open- 
ing the microphone case and permanently connecting the 
contacts which control the microphone. 


The standard microphone sensitivity is within the range of 
—50 dB to —60 dB. If a microphone having a higher sensi- 
tivity is used, the ALC circuit will not function property. 
In this case, insert an attenuator as shown in the illustration 
at right or connect a resistor (10 k ~ 33 k ohms) in paral- 
lel with the capacitor 100 pF (C2) in the generator unit 
(X52-0010-01) of the transceiver. 


10K ~33 K 


: a TS-520 
M h 
icropnone oo) Microphone connector 


_— 


EXTERNAL SPEAKER AND HEADPHONES 


Receiver audio output from the TS-520 is 1 watt at 4 to 
16 ohms. The TS-520 has a built-in speaker. However, if 
an external speaker is desired for fixed station -or mobile 
operation, simply connect it to the SPEAKER jack on the 
rear panel. The speaker may be any good 8 ohm permanent 
magnet type in the 4 inch or larger size. The internal 
speaker is disconnected when an external speaker is used. 
The SP-520 is a speaker designed for use with the TS-520. 
Headphones should also be 8 ohms impedance. When the 
headphones are connected to the front panel PHONES jack 
the speaker is disabled. 
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(SECTION 2. INSTALLATI 


SECTION 2. INSTALLATION | 


J 
2.1 UNPACKING 


Remove the TS-520 from its shipping box and packing 
material and examine it for visible damage. If the equip- 
ment has been damaged in shipment, save the boxes and 
packing material and notify the transportation company 


immediately. It is a good idea to save the boxes and packing — 


material in any case because they are very useful for ship- 
ping or moving the equipment. 


The following accessories should be included with the 


transceiver: : 
Bo Jg- 179 Lr rtantArto’ 


L414 Operating Manual t1 AC Power Cord 
--1 Microphone Plug <1 DC Power Cord 
1 Jumpered 9-pin Plug» 1 Speaker Plug 
t 2 RCA Phono Plugs -t 8P US Plug Ko 
--1 Alignment Tool 4 Fuse (6A x 2, 4A x 2, 
—2 Plastic Extension Feet 15A x 1) 
with Screws ~~ 


2.2 OPERATING LOCATION 


ws with any solid state electronic equipment the TS-520 
should be kept from extremes of heat and humidity. 

Choose an operating location that is dry and cool, and avoid 
operating the transceiver in direct sunlight. Also, allow at 
least 3 inches clearance between the back of the equipment 
and any object. This space allows an adequate air flow 
from the ventilating fan to keep the transceiver cool. 


2.3 CABLING (See Figure 1) 


GROUND 


So preventing to receive an electricshock, TV! and BCI, 
select a good, effective ground for installation and then 
connect an earthing wire to the backside of GND terminal. 
Use a heavy earth line as big as possible, it is because 
short-line wiring is regarded as most effective for operation. 


ANTENNA 
Connect a 50 ohms antenna feedline to the coaxial connector 


on the rear panel. 


KEY 
Saf 


CW operation is desired, connect a key to the KEY jack. 


09680 -e09NRO~008 889-008 800-0 0000-100000-« 08080 -cbS 800 —800dH0~ebOROO~sbRern~<ngteo-ceasso-ctrnnr~s08: 


POWER CONNECTIONS 


Make sure the POWER switch on the front panel of the TS- 
520 is turned off, the stand-by switch is put in the REC 
Position, and that the voltage switch on the back of the TS- 
520 is switched to the correct line voltage (120 or 220). 
Connect the POWER cord to an appropriate external power 
source. 


SPEAKER 


If an external speaker is desired, connect a cord to the 
SPEAKER jack on the back of the TS-520 and to the 
SPEAKER jack on the back of the SP-520 (or to an external 
8 ohm speaker). 


MICROPHONE 


Attach the microphone connector to a suitable microphone 
as shown in Figure 2. Be sure that the PTT switch of the 
microphone is separate from the microphone circuit, as 
shown in Figure 3. 

It should be noted that a microphone with a 3P plug having 
a common earth terminal cannot be used. 
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Figure 1(A) Front Panel Connection Figure 1 (C) Power Plug Wiring 
IMPORTANT-When wiring a new power plug, 
confirm that the pin numbering on the new plug 
is identical to the pin numbering on the POWER 
connector. The transceiver can be damaged by 
incorrect pin wiring. 


PIN 8 — 120VAC 
REMOTE | 
CONNECTION 


I20VAC 


98 OS 


ql Microphone | 
| 
Headphones 


FUSE 15A 


DC 13.8V0Q @® DC OPERATION 


Figure 1(D) Base Station Operation 
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gure 1(A) Front Panel Connection Figure 1 (B) Mobile Operation 
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igure 1(D) Base Station Operation 
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Figure 1(C) Power Plug Wiring 


IMPORTANT-When wiring a new power plug, 
confirm that the pin numbering on the new plug 
is identical to the pin numbering on the POWER 
connector. The transceiver can be damaged by 
incorrect pin wiring 


120VAC 


120VAC 


FUSE 15A 


DC 13.8VQ) @® DC OPERATION 


Switch 


ie 


matching transformer 


Microphone 


(a) Unsuitable for PTT operation. 


Microphone 


Mes 


Matching transformer 


seen from the cord. 


a é (ai = ae ee 
y Y ewiteh Microphone 
(b) Suitable for PTT operation. 
Figure 3 A Suitable PTT Microphone Figure 2 Microphone Connector Wiring 
|" as et IM Ae es Pre Vw MIA FS 1 ews ce 
EXT VFO 
9-pin jumpered plug 
=.) 
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Figure 4 Back Panel Jumpered EXT VFO Connector 
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3.1 FRONT PANEL CONTROLS (See Figure 5) 


METER (1 on Figure 5) 


The meter monitors five different functions, depending on 
the position of the METER switch. In receive the meter 
is automatically an S-meter. The S-meter shows received 
signal strength on a scale of 0 to 40 db over SQ. In transmit 
the meter function depends on the position of the METER 
switch, as described below. 


METER SWITCH (2 on Figure 5) 


The position of the METER switch determines the function 
of the meter. The switch selects one of the following func- 
tions (see Table 4 for nominal meter readings): 


ALC (Automatic Level Control) — In this position the 
meter monitors the ALC voltage of the internal ALC 
circuit (or the ALC voltage feedback from a linear 
amplifier operated in conjunction with the TS-520). 
For SSB operation the ALC reading for voice peaks 
should be within the indicated ALC range of the 
meter. The ALC voltage adjustment is made with 
the MIC control for SSB and with the CAR control 
for CW. 


IP (Plate Current) — In this position the meter monitors 
the plate current of the final tubes. The meter scale is 
calibrated from 0 to 350 ma. 


RF (Output Power) — In this position the meter monitors 
the relative output power of the transceiver. There is 
no meter scale for this position. Normally the read- 
ing should be adjusted with the RF VOLT control 
for a 2/3 scale meter reading. x 

HV (High Voltage) — In this position the meter monitors 
the high voltage from the power supply. The meter 
scale is calibrated from 6 to 10, indicating 600 to 
1000 volts. 


CH.(FIXED CHANNEL) SELECT SWITCH 
(3 on Figure 5) 


This four-position rotary switch selects between four dif- 
ferent fixed frequency channels which can be installed 
inside the transceiver. Fixed frequency operation is con- 
venient for operation on often used frequencies. The fixed 
channel oscillator replaces the VFO when the FUNCTION 
switch is placed in the FIX position. 


VFO INDICATOR LIGHT (4 on Figure 5) 


SECTION 3. OPERATING CONTROLS 


The VFO indicator is a light emitting diode which illumi- 
nates whenever the TS-520's internal VFO is controlling 
the transceiver’s operation. The indicator is not lighted 
during fixed channel, or remote VFO, operation. 


FIX (FIXED CHANNEL OPERATION) INDICATOR 
LIGHT (5 on Figure 5) 


The FIX indicator is a light emitting diode which illumi- 
nates whenever the TS-520’s internal fixed frequency oscil- 
lator is controlling the transceiver’s operatior®. 


RIT SWITCH (6 on Figure 5) 


This push-button switch turns the RIT (Receiver Incre- 
mental Tuning) circuit on and off. With the switch depres- 
sed, the circuit is activated and the RIT indicator is lighted. 
The RIT control. can then adjust the receiver frequency 
independently of the transmit frequency for VFO opera- 
tion. 


RIT INDICATOR (7 on Figure 5) 


This light emitting diode is illuminated when the RIT cir- 
cuit is turned on, showing that the transmit and receive 
frequencies may be different. 


RIT CONTROL (8 on Figure 5) 


When the RIT switch is pressed on, this potentiometer tunes 
the TS-520’s receiver. The RIT circuit allows the operator 
to tune the receive frequency more than +2 kHz without 
changing the transmit frequency. 

At the zero (mid-point) position the receive frequency is 
the same as when the RIT circuit is turned off. 


STAND-BY SWITCH (9 on Figure 5) 


This two-position lever switch selects one of the following 
functions: ; 


REC — The transceiver is receiving unless the microphone 
PTT switch is switched to transmit, or the VOX 
Circuit is activated. 


SEND— The TS-520 is locked into the transmit mode in 
this switch position. 


H. SW (Heater) SWITCH (10 on Figure 5) 


This switch turns the heater circuits of the three transmit- 
ting tubes on and off. The heaters would normally be 
turned to OFF to reduce power consumption in mobile or 
portable receiving. 
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Meter 

METER Switch 

CH. SELECT Switch 
VFO Indicator Light 
FiX Indicator Light 
RIT Switch 

RIT Indicator Light 
RIT Control 
Stand-by Switch 


. H.SW Switch 


@) 
@) 
ie @)- METER @ 
DX PULL ON AF oe 
MIG —®)}- CAR GAIN ~@)} GAIN 
JJY WWV FUNCTION POWER 
80) 
Ot) 
(6) 
11. VOX Switch 2!. MIC Control 
12. NB Switch © 22. CAR Control 
13. AGC Switch 23. AF GAIN Control 
14. WWV Switch 24. RF GAIN Control 
15. MODE Switch 25. DRIVE Control 
16. BAND Switch 26. PLATE Control 
17. FUNCTION Switch 27. LOAD Control 
18. Main Tuning Knob 28. Microphone Connector 
19. Dial Scale 29. Headphone Connector 
20. Sub-dial 30. POWER Switch 


3!. Dial Pointers 


Figure 5 TS-520 Front Panel Controls 
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This two-position lever switch selects one of the following 
functions. 


VOX SWITCH (11 on Figure 5) 


MAN — With the switch in this position, the transceiver is 
switched into transmit or receive by the stand-by 
switch or the PTT switch on the microphone. 


VOX — With the switch in this position, the VOX circuit 
is turned on for voice operated transmit on SSB 
semi-automatic break-in operation on CW. 


NB SWITCH (12 on Figure 5) 


The NB switch turns the built-in noise blanker circuit on 
and off. The noise blanker is designed to reduce pulsating 
ignition type noises. When the lever switch is flipped up, 
the circuit is turned on. 


AGC SWITCH (13 on Figure 5) 


The AGC switch controls the AGC (Automatic Gain Con- 
trol) circuit giving the operator three choices: 


B OFF — It may be desirable to turn the AGC off when 
receiving a very weak signal. 


FAST— The FAST AGC position is designed for use in 
CW operation. 


SLOW-— Use the SLOW AGC position for SSB operation. 


WWV SWITCH (14 on Figure 5) 


This switch is a push-button control for the reception of 
WWV at 10 MHz. The signal is received at zero on the 
transceiver’s sub-dial when the switch is pushed in. ~ 


MODE SW!TCH (15 on Figure 5) 


This switch selects one of the following modes of operation. 


TUN— Turn the MODE switch to this position to generate 
a low power carrier for tuning the transceiver. 
The mode switch is also used for frequency setting 
and calibration during CW operation. 
In the TUN position the input power into the final 
section is reduced to prevent tube damage during 
tuning. Normal operation is not possible in this 
mode. 


a — This position is used for operating the TS-520 in 
the CW mode. 


USB — This switch position selects the USB circuits for 
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operating on upper sideband. International ama- 
teur practice dictates the use of USB on the 14, 
21, and 28 MHz bands. 


LSB — This switch position selects the LSB circuits for 
operating on lower sideband. International ama- 
teur practice dictates the use of LSB on the 3.5 
and 7 MHz. 


BAND SWITCH (16 on Figure 5) 


This 7-position switch selects all the necessary circuits to 
tune the transceiver to the desired 600 kHz band. 


FUNCTION SWITCH (17 on Figure 5) 


This 7-position rotary switch selects one of the following 
transceive functions. 


CAL-FIX — This position allows calibration of the TS- 
520’s internal VFO to one of the transceiver’s 
fixed frequency channels (if an optional fixed 
channel crystal! is installed). With the switch in 
this position a signal is generated at the selected 
fixed channel frequency and the main tuning knob 
can be tuned to zero beat the calibrating signal. 


CAL-RMT — This position allows calibration of the VFO- 
520 (remote VFO) to the transceiver’s operating 
frequency. With the switch in this position, the 
transceiver generates a calibrating signal and the 
VFO-520 can be tuned to zero-beat the calibrat- 
ing signal. 


CAL-25kHz — With the switch in this position, the trans- 
ceiver’s calibrator circuit generates a marker signal 
at every 25 kHz for normal calibration of the 
internal VFO. 

) 

VFO — The switch is kept in this position for normal 
transceive operation. 


VFO.R — With the switch in this position, the TS-520's 
internal VFO controls the receive function and 
the internal fixed channel oscillator controls the 
transmit function (if fixed channel crystals are 
installed in the oscillator). 


FIX.R— With the switch in this position, the TS-520’s 
internal VFO controls the transmit function and 
the built-in fixed channel oscillator controls the 
receive function (if fixed channel crystals are 
installed in the oscillator). The VFO.R and FIX.R 
allow cross-channel operation without an external 
VFO. 
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FIX — With the switch in this position, the TS-520’s fixed 
channel oscillator controls the transmit and receive 
function of the transceiver (if accessory fixed 
channel crystals are installed in the transceiver). 


MAIN TUNING KNOB (18 on Figure 5) 


This control turns the VFO and dial scale to select the 
frequency to be added to the band frequency to establish 
the transceiver’s operating frequency. 


DIAL SCALE (19 on Figure 5) 


The dial scale provides a direct frequency readout, calibrat- 
ed to 1 kHz from O to 100 kHz. The sub-dial is calibrated 
to display the frequency every 25 kHz. The frequency 
displayed on the dial scale, when added to the base fre- 
quency of the chosen band and the frequency shown on 
the sub dial, shows the exact operating frequency of the 
transceiver. One revolution of the dial scale is 100 kHz. 


SUB-DIAL (20 on Figure 5) 


The sub-dial is turned with the main tuning knob to select 
the operating frequency of the transceiver. It is calibrated 
at 25 kHz intervals from 0-600 kHz. The operating fre- 
quency of the TS-520 is determined by adding the fre- 
quency shown on the BAND switch, this sub-dial, and the 
dial scale. 


MIC CONTROL (21 on Figure 5) 


The MIC gain control adjusts the gain of the microphone 
amplifier for SSB operation as well as switching a speech 
processor for DX operation. For normal operation, push 
the knob in and adjust the MIC GAIN for an in scale ALC 
meter reading on voice peaks. Adjusted in this way, the 
transceiver generates a natural sounding transmission. 


For difficult DX operation however, pull the control out 
and readjust the MIC GAIN for an in scale ALC reading on 
voice peaks. Turn the speech processor off for normal 
operation. 


CAR CONTROL (22 on Figure 5) 


This control turns a variable resistor that adjusts the output 
carrier level during CW operation. The control is adjusted 
for 200 ma of plate current for CW operation. 


AF GAIN CONTROL (23 on Figure 5) 


This contro! adjusts the gain of the receiving audio ampli- 
fier. The audio volume of the received signal increases as 


the control is turned clockwise. 


RF GAIN CONTROL (24 on Figure 5) 


This control adjusts the gain of the receiver section’s RF 
amplifier. Turn the knob fully clockwise for maximum 
gain and for a correct S-meter reading. Turn the control 
counter-clockwise to reduce the gain. 


DRIVE CONTROL (25 on Figure 5) 


The DRIVE tuning control tunes the plate tank circuit of 
the 12BY7A driver as well as the receiver’s antenna and 
mixer coils. In receive the DRIVE control is tuned for 
maximum sensitivity (maximum G&meter deflection). In 
transmit the DRIVE control is tuned for a maximum ALC 
reading. When the control is correctly tuned for transmis- 
sion it will be correctly tuned for reception. 


PLATE CONTROL (26 on Figure 5) 
The PLATE control adjusts the plate tuning of the two 
final amplifier tubes. 


LOAD CONTROL (27 on Figure 5) 


The LOAD control adjusts the loading of the pi-circuit 
between the final section and the antenna. The control is 
adjusted as described in Section 4 for impedance matching. 


MIC CONNECTOR (28 on Figure 5) 


The microphone connector is four pronged, allowing use 
of the PTT microphone. Figure 2 shows how to wire the 
plug on the microphone cable. 


PHONES JACK (29 on Figure 5) 


The headphones jack allows use of a 4 to 16 ohm set of 
headphones with a 1/4”’ phone plug attached. When the 
phones are plugged into the transceiver, the speaker is 
disconnected. 


POWER SWITCH (30 on Figure 5) 
The POWER switch turns all the power on and off in the 
TS-520. 


DIAL POINTERS (31 on Figure 5) 


These pointers serve as the reference for reading the operat- 
ing frequency from the dial scale. Choose the correct 
pointer for the mode used. The side pointers are used for 
sideband, and the center pointer is used for CW. 


13 


Ww 


i) oa 3 


tot ce orise crete eee? 
be; ON! yooeupet GH 

Oey atc) o a wo? jwenios 
SIrnot; wines oct Ore eee Bares 


a 


, 


90 FST ort scenlege ptt ai Manian 
ote ban Neowit af chop eile: 
Se Se 

o catiey tp of athens om ales 


(7 oie? ceo A) Se Qa 


wit) Foal “ear la Love OY ort) eae 
tei dy Deen? bead wh ef Osiiet ae 
epee piereeee 2y 


x iwi = ¢M Ot) Rae. 4 


Lak fo Seo) loath « tao, a 
jlatdiuweed! Shs OOF of Oat 
at : ; Yeo paleo eae 
a % retivy slety folly gee ma 

ive ty brie fied eieetip ae 
yes Jo Sf crundie 
‘rental wih ess 


” 


7+ 


4 oo HR) 


gvi tog eat « ayaa 
na Ole cag aipreriy 
rip ty oe eT wh 


\é 


re m4 rt 4 } Ameo . 


ar 4 “wy covile lew, ate 
"on FOO GE wt 
‘o4 ; Agee BH 


OM ib tee bee 
ath), , if Cy S70 a | 
Mae tigre Lene ga up & veiw iene 


7 


ie 


vo THO af? lu ee )iireGe Wes 
) JIA wp o wi op ae MIS A ee 
> 1 tong hee oe met 


(eS “*Avat® 2 


Chk WAS Lh, Sime aii talib galas mamma 43 
Evigtsche; @ BRU fy) aft rcs, ot) WED ketone be 
ngitewtre Wa at remnee Shae tes “—_ 

; ia. no 


, 


(2 srael noi) 4 


= je atth 
“i. q ne s | gC a ‘ 


Neal $e rise 


Ps 


3.2 SIDE PANEL CONTROLS 


The 5 controls located on the left side of the transceiver 
are covered by a protective panel. The cover is removed by 
simply pulling the two black fasteners. 


RF VOLT CONTROL (1 on Figure 6) 


Use the RF VOLT control to adjust the sensitivity of the 
RF output function of the meter. Adjust it for a 2/3 scale 
reading during CW transmission. 


BIAS CONTROL (2 on Figure 6) 


The BIAS control adjusts the bias voltage of the two 
S2001A (6146B) amplifier tubes. Turning the control 
clockwise increases the idling plate current of the tubes. 
Section 4 describes adjustment of the bias current. 


DELAY CONTROL (3 on Figure 6) 


The DELAY control adjusts the holding time of the VOX 
circuit for VOX or break-in CW operation. The control 
will have to be adjusted to the preference of the individual 
operator. 


ANTI VOX CONTROL (4 on Figure 6) 


This control adjusts the level of the anti VOX signal fed in 


. RF VOLT Control 
. BIAS Control 

. DELAY Control 

. ANT! VOX Contor! 
. VOX GAIN Control 


Figure 6 TS-520 Side Panel Controls 


to the VOX circuit. Adjust the control to prevent feedback 
of the speaker from tripping the VOX circuit. 


VOX GAIN CONTROL (5 on Figure 6) 


This control adjusts the sensitivity of the VOX circuit by 
adjusting the gain of the VOX amplifier, for voice control- 
led operation. 


3.3 REAR PANEL CONTROLS (See Figure 7) 


COOLING FAN (1 on Figure 7) 


This fan cools the RF amplifier section of the TS-520 to 
insure reliable and efficient operation. 


TRANSVERTER OUT JACK (2 on Figure 7) 


This is the low level RF output jack for use with a VHF 
transverter. 


TRANSVERTER IN JACK (3 on Figure 7) 


This is the RF input jack for input from a VHF transverter. 


TRANSVERTER CONNECTOR (4 on Figure 7) 


This 12-pin connector is used to control an accessory VHF 
transverter. 


ALC 7 


+14 VDC 


FUNCTION 


Transverter in 


Normally closed 
relay contact 


Ground 
+210 VDC 


+210 VDC 


No connection 


—100 VDC 


No connection 


Ground 


Transverter in 


ANTENNA CONNECTOR (5 on Figure 7) 


This SO-239 coax connector should be attached to a suit- 
able antenna for transmitting and receiving. See Section 
1.2 for a discussion of an appropriate antenna. 


POWER SUPPLY CONNECTOR (6 on Figure 7) 


This 12-pin connector is used to connect an AC or DC 
power source to the transceiver. 
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Cooling Fan 

XVERTER OUT Jack 
XVERTER IN Jack 
XVERTER Contro! Connector 
ANT Connector 


Figure 7 
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Power Connector 
Fuse 

KEY Jack 
SPEAKER Jack 
DC-DC Module 
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TS-520 Rear Panel Controls 


SPEAKER EXT| VFO 


KEY OO 
©) Bakes 
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Fuse AC 50/60Hz 120/|220V 
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REMOTE 
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. REMOTE Connector 

. EXT VFO Connector 

. SG Switch 

. GND Stud 

. Voltage Select Switch 
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see Power direct 


(Connect to pin 3 for remote AC power 
switching) 


+13.8 VDC to DC Module 
+13.8 VDC to DC Module 


The power plug wiring is shown in Figure 1C. 


5 FUSE (7 on Figure 7) 


This fuse is a 3AG, 4 amp fuse which protects the power 
supply of the transmitter against short circuits. Never use a 
higher amperage fuse than the one specified. An improper 
one can cause extensive damage to the transmitter. When 
the fuse blows out, try to determine the cause before repla- 
cing it. 

When the position of the AC Voltage Selector Switch is 
changed, it is also necessary to change the power fuse. 
For 120 volt operation a 6 ampere fuse, for 220 volt opera- 
tion a 4 ampere fuse provided with the TS-520 should be 
used. 


KEY JACK (8 on Figure 7) - 


Connect a key to this 1/4’’ phone jack for CW operation. 


SPEAKER JACK (9 on Figure 7) 


The receiver audio output can be connected through this 
jack to the SP-520 or another external 4 to 16 ohm speaker. 
The internal speaker is disconnected when an external 
speaker is connected. 


DC TO DC CONVERTER (10 on Figure 7) 


This cover is the heat sink for a DC-DC converter. 


REMOTE CONNECTOR (11 on Figure 7) 


«he REMOTE connector is an 8-pin socket for use in inter- 
connecting a linear amplifier, an external speaker, or an- 
other accessory item. (See Figure 30) 
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CONNECTION FOR CONNECTION FOR 
RE FUNCTION | ACOPERATION | DC OPERATION 


[4 [18.8 voc ie convai 66 module | No eannecton [omer 1027.8, Hand 
ae | 

Se a 
[8 | 136 voc pin gin AC oration | _tumerw@ ‘| _Reeonnervon | 
[9 | 136 voC to operas sled state crouty | mero @ ‘| _aurparso 27,2 
P70 [126 VAC win 7m AC operation | sumer? «| _Noeonnecton 
an. 


No connection Jumper to 4, 7,9, 11, and 12 


No connection 
13.8 VDC 
Jumper to 2, 4, 9, 11, and 12 


No connection 


120/220 VAC 


Jumper to 10 


Jumper to 2, 4, 7,9, and 12 


| Noconnection | connection 


Eau FUNCTION fail FUNCTION 


Normally open 
relay contact 


ALC feedback 


Ground 


No connection 


Normally closed 
relay contact 


No connection 


Ground External speaker 


EXTERNAL VFO CONNECTOR (12 on Figure 7) 


This 9-pin connector provides a means of interconnect- 
ing the KENWOOD VFO-520, another external VFO, or an 
external receiver. The interconnecting cable is provided 
with the VFQ-520. The 9-pin jumpered VFO plug provided 
with the TS-520 must be inserted in this socket for normal 
transceiver operation. 


Calibrator signal 
VFO signal (9 VDC) 


No connection 


9 VDC to internal 
VFO (pin 9) 


9 VDC to external 
VFO 


VEO signal shield 


Ground 


12.6 VAC 


Relay voltage 
(+ on transmit) 
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SG SWITCH (13 on Figure 7) 


The SG slide switch controls the screen grid voltage on the 
final tubes. For tuning or neutralizing the TS-520 you 
can set the switch to the OFF position. Turn the switch 
back to the ON position for nofmal operation. The SG 
voltage is on when the switch is up and off when the switch 
is down. 


GND (Ground) LUG (14 on Figure 7) 


To prevent accidental shocks from the chassis, as well as 
interference, connect a good earth ground to this lug. 


AC VOLTAGE SELECT SWITCH (15 on Figure 7) 


This slide switch switches the primary of the power trans- 
former to select 120 or 220 VAC operation. 


Example: Changing power voltage from 220V to 120V. 


Remove screw and Switch stopper Lock lever by attaching 
stopper plate to opposite side stopper plate to opposite 
side screw 


120V 


220V 


stopper plate 
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4.1 PRELIMINARY PROCEDURE 
Set the MIC and CAR controls to zero and the MODE 
switch to LSB, USB, or CW to prevent accidental transmit 


conditions before tuning. The TS-520 must be operated 
into a 50 ohm antenna or dummy load with an SWR less 


than 2:1. Random length wire antennas or light-bulb- 


dummy loads cannot be used. Conventional half-wave 
dipoles and beam antennas should only be used at or near 
their resonant frequency. Exceeding an SWR of 2:1 can 
damage the components in the output stage of the trans- 
ceiver. Refer back to Section 1.2. 


Be sure to complete all of the required cabling, as described 
in Section 2.3. 


With a suitable antenna and microphone (or key) connect- 
ed to the transceiver, set the TS-520 switches to the posi- 
tions described in Table 1. 


4.2 RECEIVER TUNING 


Refer to Table 1 for the initial switch settings of the TS- 
M00 for receiving, and then continue with the described 
procedure. 


Push the POWER switch on. The meter, dial scale, and 
VEO indicator will tight, indicating that the transceiver is 
operating. The receiver section if fully solid-state allowing 


TABLE 1. Initial Switch Settings for Receiving 


SECTION 4. OPERATING INSTRUCTIONS 


reception with the H. SW switch turned to OFF. Advance 
the AF GAIN control clockwise until some receiver noise 
is heard in the speaker. Turn the main tuning dial within 
the frequency range of the amateur band chosen until a 
signal is heard. Tune the signal for the clearest possible 
reception, and then adjust the DRIVE control for maximum 
deflection of the S-meter. 


The RF GAIN control varies the AGC feedback voltage 
which effects the S-meter reading. With the RF GAIN 
control fully clockwise, the S-meter gives a proper signal 
strength reading. Turning the control counter-clockwise 
reduces the RF gain, reducing signal strength and band 
noise. 


4.3 READING THE OPERATING FREQUENCY 
(See Figure 8) 


The operating frequency of the TS-520 is the sum of three 
different readings — the base frequency of the band (3.5, 
7.0, ....), the reading of the sub-dial (0, 100, 200,..... ) 
and the reading of the dial scale (0, 10, 20,... .). 


The sub-dial is calibrated in 25 kHz intervals from 0 to 600. 
The dial scale is calibrated in 1 kHz intervals from 0 to 
100. Four revolutions of the main tuning knob turns the 
dial scale once, covering 100 kHz. Six turns of the dial 
scale covers the entire band from 0 to 600 kHz._ 


CONTROL LOCATION © CONTROL POSITION 


FRONT PANEL CONTROLS BAND Switch 


POWER Switch 


H.SW Switch 


Stand-by Switch 


NB Switch 
RIT Switch 


FUNCTION Switch 


AGC Switch 
MODE Switch 


Desired band 
OFF 

OFF 

REC 

OFF 

OFF 

VFO 

SLOW or FAST 


To the appropriate sideband or CW 
Middle of the range for the band 


PLATE Control 
DRIVE Control 
RIT Control 

AF GAIN Control 
RF GAIN Control 
d WWV Switch OFF 
REAR PANEL CONTROLS EXT VFO Connector The jumpered plug must be in this socket. 
SG Switch 


Centered 


Centered 
Fully counter-clockwise 
Fully clockwise 


ON (up position) 


The remaining controls do not affect reception so they may be in any position. 
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Example: BAND Switch — 14.0 
Sub-dial — between 200 and 300 
Dial Scale — 80 
Operating Frequency —: 14.0 MHz + 200 kHz 
+ 80 kHz = 14.280 MHz 


When the TS-520 is correctly calibrated, as described below, 
the center dial pointer shows the operating frequency for 
CW. The left dial pointer shows the operating frequency 
for LSB operation and the right dial pointer shows the 
operating frequency for USB operation. 


During CW operation, the center dial pointer provides two 
different readings, one for transmission and the other for re- 
ception. 

In transmitting mode, the reading on the center dial pointer 
is the transmit frequency. In receiving mode, however, the 
mode switch should be set to TUNE and the main dial of 
VFO adjusted to zero beat the desired receive frequency. 
Then, the reading on the center dial pointer is the receive 
frequency. 

Under such’a condition, the receiving signal can be clearly 
heard as a 700 Hz tone by setting the mode switch to CW. 
The transmit/receive frequency of the transceiver will now 
be set to the operating frequency of the other station. 

If a modification is made on the wiring of the carrier unit, no 
beat tones will appear on either side of the zero beat. In this 
case, the reading at the mid-position between the LSB poin- 
ter and the center dial pointer, which is obtained when the 
beat tone of receiving signal is about 800 Hz, is the trans- 
mit/receive frequency. 


LSB Dial Reading —- 180 KHz 

USB Dial Reading— 177 KHz 

CW Dial Reading — 178.5 KHz 

The operating frequency of the transceiver 
is the sum of the band frequency (3.5, 7.0, 
14.0, 21.0, 28.0, 28.5, or 29.1), the sub-dial 
reading (0. 100, 200 ...),and the dial scale 
reading. 


EXAMPLE: 
BAND SWitch 14.0 MHz 


Sub-dial 100 KHz 
Dial Scale LP KHZ 


Operating Frequency = 14.177 MHz (for USB operation) 


For modification of the wiring, disconnect the brown lead 
from the CWR terminal and connect it to the LSB terminal: 
similarly, disconnect the gray lead from the CWT terminal 
and connect it to the CWR terminal. 


4.4 CALIBRATION 


NORMAL TRANSCEIVER CALIBRATION 


Turn the FUNCTION switch to CAL-25 kHz to activate 
the crystal calibrator. Be sure the RIT switch is OFF. 
Turn the main tuning knob to receive one of the marker 
signals which are generated at 25 kHz intervals. For great- 
est accuracy choose a calibrator signal near the desired 
operating frequency. 


LSB — Set the MODE switch to LSB and tune the main 
tuning knob to zero beat one of the marker signals. 
If the dial scale reading under the left-hand LSB 
dial pointer is not on an even 25 kHz marking, 
hold the main tuning knob with one hand and 
turn the dial scale with the other hand until the 
dial scale shows the correct reading. 


LSB USB 


| 


FIGURE 8. Reading the Operating Frequency (Refer to Section 4.3) 
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USB — Use the procedure described above with the MODE 
switch turned to USB. Use the USB (right-hand) 
dial pointer. 


CW— _ Set the mode switch to TUNE to zero beat the mar- 
ker signal. Then, turn the main dial and calibrate 
the frequency using the center dial pointer. 


if the TS-520 has a CW filter installed, tune the VFO for 
maximum S-meter deflection when receiving the marker 
signal. Calibrate the dial scale to the center pointer as 
described above. 


CALIBRATING THE TS-520 TO A FIXED CHAN- 
NEL FREQUENCY 


Turn the FUNCTION switch to CAL-FIX to calibrate the 
TS-520’s VFO to a fixed channel frequency. Tune the 
VFO to the channel frequency selected and zero beat the 
generated marker signal. At zero beat the VFO and crystal 
frequencies coincide. 


By calibrating the VFO for normal operation, as described 
above, the VFO can be used as a frequency standard for 
netting accessory fixed channel crystals. 


CALIBRATING THE TS-520 WITH THE VFO-520 


Turn the FUNCTION switch to CAL-RMT to calibrate the 
TS-520 with the VFO-520, a receiver, or another remote 
VFO. Tune the remote VFO to the frequency selected on 
the TS-520 and zero beat the generated marker signal. 

At zero beat, the TS-520 and remote VFO frequencies 
coincide. 


By calibrating the TS-520 for normal operation, as describ 
ed previously, the TS-520 can be used as a frequency 
standard for calibrating the remote VFO. 


CALIBRATING THE TS-520 MARKER TO WWV 


To check that the marker signals are correctly adjusted, beat 
the calibrator signal against WWV at 10 MHz. Receive 
WWV at 10 MHz as described in Section 4.5. Turn the 
FUNCTION switch to CAL-25 kHz and the MODE SWITCH 
to TUN. The calibrator signal and WWYV signal should over- 
lap and zero beat at the zero marking on the sub-dial. If they 
do not, adjust the calibrator to zero beat with TC1 on the 
MARKER board. 


4.5 WWV RECEPTION 
The TS-520 will receive WWV at 10 MHz when the WWV 
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push-button is pushed on and the sub-dial is turned to zero. 
The DRIVE control does not tune the transceiver for WWV 
reception. 


4.6 NOISE BLANKER 


The TS-520 has a sophisticated built-in noise blanker 
designed to reduce ingition type impulse noise. The noise 
blanker is particularly important for mobile operation. 
When necessary, activate the noise blanker circuit by flip- 
ping the NB switch up. 


4.7 AGC (AUTOMATIC GAIN CONTROL) 


Set the AGC switch to the position appropriate for the 
received signal. Generally for SSB reception set the AGC 
switch to SLOW, for CW reception set the AGC switch to 
FAST, and for reception of a very weak signal the switch 
may be set to off. 


4.8 RIT (RECEIVER INCREMENTAL TUNING) 


With the RIT switch turned off the TS-520 receives and 
transmits at the same frequency. At times the received 
signal may drift off frequency and become less intelligible. 
When this happens, flip the RIT switch up to activate the 
RIT circuit and return the received signal to an intelligible 
state using the RIT control. The RIT control varies the 
receive frequency about +3 kHz. The RIT circuit has no 
effect on the transmit frequency. When the RIT switch 
is turned on the RIT light is illuminated. Be careful to 
turn the RIT to the OFF position when returning to normal 
transceive operation to prevent unintentionally transmitting 
and receiving on different frequencies. 


VR2 on the FIXED CHANNEL - AVR board adjusts the 
zero point of the RIT control (see Section 6.6). 


4.9 TRANSMITTER TUNING 


Connect the TS-520 to a 50 ohm dummy load or a 50 ohm 
antenna with an SWR of less than 2:1 before making any 
transmitter adjustments. The life of the final tubes is 
directly related to the SWR of the antenna and to the 
length of tuning periods. 


Refer to Table 2 for the initial switch settings of the TS- 
520 for transmitting. Tune the main tuning knob to the 
desired operating frequency. 
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TABLE 2. Initial Switch Settings for Transmission (The controls not described should be set as described in Table 1) 


LOCATION CONTROL POSITION 


FRONT PANEL CONTROLS 


BAND Switch 
POWER Switch 
H. SW Switch 
Stand-by Switch 
MODE Switch 
VOX Switch 
MIC Control 
CAR Control 
METER Switch 
WWV Switch 
PLATE Control 
DRIVE Control 


Desired band 

ON 

ON 

REC 

USB or LSB depending on selected band. 
MAN 

Fully counter-clockwise 
Centered 

Ip 

OFF 

Middle of the range for the band 
Centered 


FUNCTION Switch VFO 
RIT Switch OFF 
REAR PANEL CONTROLS SG Switch UP (ON) 


Ext VFO Connector Jumpered plug inserted 


- PLATE IDLING CURRENT (See Figure 9) 


Turn the main tuning knob to the desired operating fre- CAUTION 

quency within the amateur band selected. Flip the stand-by If the plate current is very much higher than 60 
switch to SEND and check that the plate current (IP) is ma do not leave the stand-by switch on for more 
60 ma. If the plate current is not correct, adjust the side than a few seconds. Excessive plate current 
panel BIAS control for a correct 60 ma of idling current shortens the life of the final tubes. 

and return the stand-by switch to REC. 


LOAD -@— METER 


4 
/ SIDE PANEL RA 


FRONT PANEL MODE 


Figure 9 Adjustment of the Plate Idling Current 
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% 
DRIVE TUNING (See Figure 10) 


Shift the METER switch to ALC and the MODE switch to 
TUN and peak the ALC reading (maximum meter deflec- 
tion) with the DRIVE control. The stand-by switch is in 
the SEND position for adjustment. 


NOTE 
If there is no ALC reading indicated, increase the 
CAR control until there is an ALC reading. 


PLATE TUNING (See Figure 10) 


Turn the METER switch back to IP, leave the MODE switch 
at TUN and flip the stand-by switch to SEND. Quickly 
adjust the PLATE control to dip the plate current (a mini- 
mum meter reading). Return the stand-by switch to REC. 


NOTE 
The TUNE position permits tuning of the final 
tank circuit at reduced power without danger to 
the tubes. With the MODE switch in the TUN 
position, the screen voltage of the finals is reduced 
to approximately 50% and the keying circuit is 
/ shorted. 


TABLE 3. Summery of Transmitter Tuning Procedures 


PLATE AND LOAD TUNING 


CAUTION 
When the MODE switch is in the CW position the 
final tubes draw full plate current in transmit. 
Final tube life is directly related to the length of 
tune-up periods. Do not transmit with the tubes 
out of resonance for more than 10 seconds at a 
time. 


Turn the MODE switch to CW, turn the METER switch to 
RF, and set the stand-by switch to the SENQ position. 
Quickly adjust the PLATE control and then the LOAD 
control alternately to peak (maximum meter deflection) 
the power output. If necessary, adjust the RF VOLT 
control on the side panel to bring the output reading to 
about a 2/3 scale reading. 


4.10 SSB OPERATION 


PTT OPERATION 


Tune the TS-520 as described in Sections 4.1 to 4.9. Set 
the MODE switch to USB or LSB and connect a micro- 
phone to the MIC connector. 


Adjust BIAS contro! for 60 ma. 


IP 


USB or LSB SEND 
TUN SEND 


TUN SNED 
CW SEND 


A Adjustment point 


PLATE adjustment angular displacement 


(a) IP 


Peak the ALC reading with the DRIVE control. 
Dip plate current with PLATE control. 


Peak RF output by alternately adjusting the 
PLATE AND LOAD controls. 


v Adjustment point 


DRIVE adjustment angular displacement 


(b) ALC 


Figure 10 Plate and Drive Tuning 
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NOTE 
International amateur practice dictates using USB 
or LSB on the following bands. 


3.5 MHz Band 
- 7.0 MHz Band : 


14.0 MHz Band 
21.0 MHz Band 


28.0 MHz Band 


Key the transmitter and speak into the microphone with 
the tone of voice used in normal operation. Adjust the 
MIC control until voice peaks are just within the top limit 
of the ALC range printed on the meter scale. The METER 
switch is in the ALC position. If the transmitter section is 
driven beyond this range, the transmitted signal will be 
distorted. 


VOX OPERATION 


Adjust the transceiver as described in the previous paragraph. 


Flip the VOX switch on and close-talk into the microphone, 
increasing the VOX GAIN control (on the left side of the 
TS-520) until the VOX relay just operates. For VOX 
operation it is desireable to close-talk the microphone to 
prevent background noises from tripping the TS-520 into 
transmission. 

Check that the ALC reading for voice peaks is still within 
the ALC range on the meter. If necessary, adjust the MIC 
control for a proper ALC reading. 


If the VOX circuit is activated by speaker noise, adjust the 
ANTI-VOX control (on the side panel). Increase the control 
as necessary for proper VOX operation. 


4 


Do not use more VOX GAIN or more ANTI VOX gain 
than necessary to control VOX operation. If the VOX 
circuit transfers between words, or holds too long, adjust 
the release time constant by turning the DELAY control 
on the side panel. 


4.11 CW OPERATION 


Tune and load the TS-520 as described in Sections 4.1 
through 4.9. Connect a key to the back panel KEY jack, 
set the MODE switch to CW, and set the stand-by switch 
to SEND for transmitting. 


NOTE 
See Section 4.4 for information on dial calibration 
for CW operation. 


CW transmissions are automatically monitored through the 
speaker of the transceiver. The audio gain of the sidetone 
can be adjusted with VR2 on the AF board. 


For semi-break-in operation, turn the VOX switch on. 
Hold the key down and increase the VOX GAIN control, 
on the left side of the transceiver, until the VOX relay 
just operates. It is desired to change the release time 
constant of the VOX circuit, adjust the DELAY control, 
also on the left of the transceiver. 


The plate current for CW operation should be about 200 


ma. Use the CAR control to adjust the carrier level for CW 
operation. At 200 ma of IP there may be no ALC reading. 


TABLE 4. Meter Switch Positions for Different Modes 


| Move | METER Switch Approx. Readings 


TUN Peaked 


75 ma 
USB or LSB 


1/3 scale 
* Recommended monitoring position during operation. 


800 v 


None or 
ALC range 


200 ma 
2/3 scale 
750 v 


Within the ALC 
range on voice 
peaks 


60 to 250 ma 
0 to 2/3 scale 
800 v 


within 


4.12 OPERATION WITH A LINEAR AMPLI- 
FIER (See Figure 30) 


Tune and load the TS-520 as described in Sections 4.1 
through 4.9 and adjust it for the selected mode. 


The REMOTE connector on the back panel is provided for 
interconnections with an amplifier. See the instruction 
manual of the amplifier to determine whether the linear 
requires a. normally open (during receive) or a normally 
closed (during receive) relay contact. Connect either pin 3 
(normally closed to ground during receive) or pin 5 (nor- 
mally open to ground during receive) of the REMOTE con- 
nector to the control jack on the amplifier. 

Connect the ALC feedback from the amplifier to pin 6 of 
the REMOTE connector. The output of the TS-520 is quite 
adequate to drive most amplifiers to full rated output. 
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4.13 FIXED FREQUENCY OPERATION 


The TS-520 has a built-in crystal controlled oscillator for 
fixed frequency operation. This feature is most useful for 
commonly used frequencies, nets, of any situation where 
crystal controlled operation is required. To use the fixed 
frequency oscillator, turn the FUNCTION switch to the 
FIX position. Select one of the four available channels 
with the fixed channel selector switch and tune and load 
the TS-520 as described in Sections 4.1 through 4.9. Simply 
operate the transceiver as described in Sections 4.10 and 
4.11. 


? 


Section 6.2 describes installation and netting of fixed chan- 
nel crystals. The crystal frequency is determined by the 
following formulas. 


LSB OPERATION 


Crystal Frequency (MHz) = 5.5015 MHz + X — Operating 
Frequency (MHz) 


USB OPERATION 


& Crystal Frequency (MHz) = 5.4985 MHz + X — Operating 
Frequency (MHz) 


DC 9VO 


Crystal Specifications 
|. Frequency:4.900 to 5.500 MHz 
2. Type of holder:HC-25/U 
3. Multiplication: Fundamental 
4. Frequency tolerance: 

+0.002% at normal temperature 
5. Oscillator circuit: Shown below. 


O 
Crystal 


Figure 11 Crystal 
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CW OPERATION 


Crystal Frequency (MHz) = 5.5 MHz + X — Operating 
Frequency (MHz) 


= 3.5 for the 80 meter band 
= 7.0 for the 40 meter band 
= 14.0 for the 20 meter band 
= 21.0 for the 15 meter band 
= 28.0 for the 10 meter band or 
= 28.5 for the 10 meter band or 
= 29.1 for the 10 meter band 


Fe PS OS OG 
| 


Crystal Specifications: HC-25/U holder, 4.9 to 5.5015 MHz 
oscillation frequency, and see Figure 11 for type of oscil- 
lation circuit. 


Example: Desired Operating Frequency = 7.255 MHz 
Crystal Frequency (for CW) = 5.5 MHz + 7.0 MHz — 
7.255 MHz = 5.245 MHz 


This same crystal will operate on each band. 
Operating Frequency (CW) = 5.5 MHz + X (in MHz) — 
Crystal Frequency (in MHz) 


Example: Crystal Frequency = 5.245 MHz 
On the 14 MHz band the crystal will oscillate at 
Operating Frequency (CW) = 5.5 MHz + 14.0 MHz — 
5.245 MHz 
= 14.255 MHz 


2SC460(B) 


‘@ 


4.9~5.5MHz 
| Vr.m.s 


0.01 


Oscillator Circuit 
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4.14 INTERNAL CROSS CHANNEL 
OPERATION 


The TS-520 contains a unique design feature which allows 
cross channel operation without a separate external VFO. 
The TS-520's internal VFO is used together with the fixed 
frequency oscillator to allow reception and transmission on 
different frequencies. The fixed channel oscillator must 
have one or more accessory crystals installed for this feature 
to work. , 


FUNCTION TRANSMIT RECEIVE 
SWITCH CONTROL CONTROL 
Fixed channel 
FIX.R Fixed channel 

oscillator 
FIX Fixed channel Fixed channel 
oscillator oscillator 


4.15 MOBILE OPERATION 


The compact size and solid-state design of the TS-520 make 
it ideal for mobile use. 

Be sure to use a mobile antenna which meets the require- 
ments described in Section 1. 


The normal operating procedures, described previously, 
apply to mobile operation. The noise blanker should be 
used to reduce ignition and impulse noises for clear recep- 
tion. Remember that during transmission the transceiver 
draws about 15 amps so be careful not to drain the car’s 
battery. 


4.16 DX OPERATION 


The DX PULL ON control changes the ALC action of the 
transceiver for speech processing for communication in 
weak signal or high QRM operation. The audio quality of 
the transmitted signa! will be more natural without this 
control operating. Therefore, for normal operation push 
this control in. 


4.17 SSTV OPERATION 


The TS-520 will adapt very well to slow scan television 
operation. The only cabling required are connections be- 
tween the MIC connector of the TS-520 and the output 
of the television console, and between the SPEAKER jack 
of the TS-520 and the input of the television console. 


Be careful to keep the input power of the transceiver down 
to a safe level with the MIC control. If you exceed the 
plate power dissipation capability of the tubes, they will 
be damaged. 


- 


4.18 OPERATION WITH A PHONE PATCH 


The TS-520 has an audio output pin on the REMOTE con- 
nector (see Figure 30 on page 39) which can be used for 
the audio input to the phone patch. The impedance is 4 
to 16 ohms. 

The audio from the phone patch must be connected to the 
microphone connector on the front panel. The required 
impedance is 50 K ohms. 


4.19 NOVICE OPERATION 


The Kenwood TS-520 offers the unique opportunity to 
the beginning amateur of buying a top quality ham rig 
which adapts to novice operation at very little cost. So the 
initial equipment investment is good for what ever level of 
license to which the operator advances. 


For the novice to operate the Kenwood within the legal 
power limitation, all he has to do is remove one of the 
final tubes from the final RF section and replace it with 
a low cost module available from your dealer. Alternately 
adjust the carrier level control to keep the plate input 
power below 75 watts (approximately 90 ma). Adjusting 
the carrier level yields much less power output because it 
reduces the efficiency of the tubes. 
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SECTION 5. CIRCUIT DESCRIPTION 
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5.1 GENERAL DESCRIPTION 


Figure 12 shows the block diagram of the TS-520. To bet- 
ter understand the transceiver’s circuit, refer to the block 
diagram as you read this circuit description. The trans- 
ceiver is totally solid state, except for the two final tubes 
and the driver, utilizing 17 FET, 47 transistors, and 84 
diodes. 


Modular construction techniques place all circuitry, except 
the final RF section, on printed circuit boards. These 
modules greatly simplify trouble shooting and repair pro- 
cedures. 


Receiver circuitry is designed in a double superheterodyne 
configuration. The transistorized transmitter section em- 
ploys a dual conversion configuration using a filter type 
SSB generator. 


Dual gate MOS FET’s are used throughout the transmit/ 
receive amplifier, except for the three power tubes and the 
AF amplifier. The used of these transistors allows excellent 
two-signal performance as well as excellent AGC (and ALC) 
characteristics. 


TRANSMITTER SECTION (Refer to Figure 12) 


The current generated by audio at the microphone is ampli- 
fied by the microphone amplifier (located on the GENERA- 
TOR board). The output from the microphone amplifier 
is injected, along with a 3.395 MHz carrier, into the four 
diodes which form the balanced modulator. The DSB out- 
put produced by the balanced modulator is fed to the first 
IF amplifier and then through the crystal filter (on the IF 
board) resulting in an SSB signal. 


The 3.395 MHz SSB signal is mixed with the outpdt of the 
VFO (5.5 to 4.9 MHz) by the first transmit mixer creating the 
second transmit IF signal (8.895 to 8.295 MHz). This signal 
is mixed with the output of the heterodyne crystal controlled 
oscillator, by the second transmit mixer, to produce the final 
transmitted SSB frequency. 

The SSB signal is amplified by the 12BY7A driver tube to 
drive the two S2001A (6146B) amplifier tubes in the final 
stage. They operate in class AB1. The output signal is 
transmitted through a pi-network to the antenna. The impe- 
dance of the pi-network is 50 ohms. 


RECEIVER SECTION (Refer to Figure 12) 


The incoming signal from the antenna is fed through the 
antenna coil to the RF section, where it is one-stage ampli- 
fied. The amplified signal is passed to the first receiver 
mixer for conversion to the first IF signal (8.895 to 8.295 
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MHz). The first IF signal is mixed with the VFO output 
by the second receive mixer to generate the second IF signal. 


The AGC voltage is extracted at the output of the second 
mixer. The signal passes to the NB board where it is 
amplified and passes through the blanking gate. The blank- 
ing gate is turned on, or open, when the noise blanker 
switch is turned to the OFF position. When the noise 
blanker switch is turned on, the gate opens and closes as 
controlled by the noise components separated from the 
signal by the input filter of the noise blanker circuit. 


The signal then feeds through the crystal filter to be ampli- 
fied by the two-stage amplifier on the IF board and detect- 
ed by the detector on the GENERATOR board. Here the 
RF signal is transformed to AF. 


The AF signal is amplified by the complimentary amplifier. 
The AF output impedance is 4 to 16 ohms. 
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TS-520 BLOCK DIAGRAM (FIGURE 12) 
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5.2 CARRIER BOARD (X50-0009-01) 
(See Figure 13) 


The crystal controlled oscillator (Q1) produces a carrier 
signal during transmission and acts as the BFO for balanced 
product detection during reception. 

The circuit uses a diode switch to select the oscillator 
crystal used. 


CAR UNIT (X50-0009-01) 
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5.3 GENERATOR BOARD (X52-0010-01) 
(See Figure 14) 


The GENERATOR circuit, with the carrier signal from 
the CARRIER board, generates a DSB signal during trans- 
mission. The circuit includes the microphone amplifier 
(Q1, Q2, and Q3), a ring modulator (D1 through D4), and 
a buffer amplifier (04). For sideband operation, the cir- 
cuit generates a DSB signal to be filtered to SSB on 
the IF board. For CW operation, a DC voltage is used to 
unbalance the ring modulator to produce the required 
carrier. 


During reception the ring detector (D5 through D8) acts 
as the balanced detector. 
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5.4 IF BOARD (X48-1060-00) (See Figure 15) 


The IF circuit is common to transmission and reception. 
During transmission, the crystal filter (XF1) filters the 
3.395 MHz DSB signal from the GENERATOR board to 
an SSB signal. The SSB signal is amplified by Q1 and 
mixed with the VFO output (or the fixed channel oscillator 
output) by Q2 to the second IF frequency (8.895 to 8.295 
MHz). The second IF signal passes through a band pass 
filter to the RF section. 


During reception, the first receive IF signal from the RF 
section (8.895 to 8.295 MHz) passes through a band pass 
filter to Q9 where it is mixed with the VFO (or the fixed 
channel oscillator) output to the seocnd receive IF (3.395 
MHz). The signal leaves the IF board to the noise blanker 
board. The signal reenters the IF board to pass through 
XF1 and is amplified by Q1, Q3, and Q4. The received 
signal leaves the IF board to the balanced detector on the 
GENERATOR board. 


Q5 and QO6 are a two-stage AGC amplifier. FET Q7 and 
Q8 are a two-stage S-meter amplifier. The board has 
space for an optional CW filter. The filters are switched by 
diode switches interlocked with the MODE switch. 
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5.5 NB (Noise Blanker) BOARD (X54-1080-10) 
(See Figure 16) 


The noise blanker is designed to reduce pulse noises in 
received signals. The circuit switches closed during the 
noise impulses and switches open when noise impulses are 
not present. The gate opens and closes fast enough so that 
the ear hears an uninterrupted signal. 


The receiver's second IF signal. from the IF board, passes 
through the input filter of the NB board and is amplified 
by transistor Q1. 


When the NB switch is turned on, the signal is separated 
into signal and noise components. The noise component 
(shaped into a suitable waveform by Q2, 03, Q4, and 
switching transistor Q5) triggers the blanking gate diodes, 
D1 through D4. When the diodes are triggered, the signal 
path is closed. In this manner most of the impulse noise 
is blocked out, leading to higher receiver intelligibility. 


Transistor Q6 is an AGC amplifier for the NB circuit to 
maintain an overall IF gain of O db. 


NB UNIT (X54-1080-10) 
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Figure 16 Noise Blanker Board 
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5.6 RF SECTION (X44-1080-00) (See Figure 17) 


The RF section holds the transmitter heterodyne mixer 
(Q3), the receiver heterodyne mixer (Q4), the transmit/ 
receive heterodyne oscillator (Q1 and Q2), the transmitter 
driver stage (V1), the receiver RF amplifier (05), the WWV 
RF amplifier (Q9), the WWV heterodyne mixer (Q8), the 
WWV heterodyne oscillator (Q7), the transmitter ALC 
detector (Q10), and the bias control switching (Q6). The 
RF board, with four coil boards, is shielded in a metal 
chassis. 


For transmission, the second IF signal from the IF board 
is heterodyned by Q3 with the heterodyne oscillator output 
to produce the final output frequency. This amateur band 
frequency is amplified by V1 to drive the final amplifier 
section. 


During reception, the received signal is amplified by Q5 and 
mixed with the heterodyne oscillator output by Q4 to 
produce the first receiver IF frequency (8.295 to 8.895 
MHz). The IF signals are fed to the IF board. 


DRIVE COIL BOARD (X40-0017-01), 
“MIXER COIL BOARD (X40-0018-01), 
OSCILLATOR COIL BOARD (X40-0019-01), 
AND ANTENNA COIL BOARD (X44-1090-00) 


These boards are mounted inside the RF section. Each 


holds a BAND switch section and the coils for each band 
function. 


RF UNIT (x44-—1080-—00) 
ool” covet 


ees | MIX COIL UNI 


z (X40-0018-01 


Wis 
a 


haa a 
ANT. COIL UNIT fe; 


(X44 -1090-00) 


Figure 17 RF Section 
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5.7 MARKER BOARD (X52-0005-01) 
(See Figure 18) 


The MARKER board holds the -100 kHz crystal oscillator 
(Q1) and a 25 kHz multivibrator (Q2 and Q3) to produce 
marker signals at 25 kHz intervals to calibrate the TS-520. 
Q4 amplifies the calibrator signal. 


O4 


Q1 IG, 


MARKER UNIT (x52-0005-01) 


R1 47K 


R2 10K 


12SC373 or 2SC458(B), Q2,3:2SC373 , 01: 1N60 


We 
Q1,4 


Figure 18 MARKER Board 
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5.8 AF BOARD (X49-0008-01) (See Figure 19) 


The AF signals from the GENERATOR board go to the 
AF board where they pass through a three-stage audio 
amplifier (Q1, Q2, and Q5). That output is amplified by a 
two-stage complimentary amplifier (Q3 and Q4) to the 
speaker. The sidetone oscillator (Q6) is also on the AF 
board. 


OURPUT 
Oe 


SIDETIONE EEVELE 


R8 470 = R7 220 


: 0 
: R28 220K pel 
dq R15 reels Qs5 C20 3.3 Qe Me | 
RIG & vRe eae 
5 33k 2 ¢23 ¢24 C25 | 
|= - © x o12 D3 O12 Oi2 
vei 45 NaC D | 
ore +2 y =, 
2 areal 2 2 | 
wo - nm Tv 
oft & i al 3 
SK R35 R36 S | 
39K R21 8 
RL 220K Ts 
nN 
a 


Q1,6-2SC733(Y), az:esc7a¢iy) f° 2 Ey 
Q3:2SD900)04 : 2SB474CON) 
D1,2. : INGO ,03 ISI555,D4Wz-130,D5:VO6B 


Qs: 2SClIOOKGR) 


Figure 19 AF Board 
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5.9 VOX BOARD (X54-0001-00) (See Figure 20) 


The VOX circuit controls voice operated transmission. The 
circuit is aSchmidt trigger design giving a fast reaction time. 
Audio signals from the GENERATOR board are amplified 
by Q3 and O04. Q5 controls the release time constant of 
the circuit. Q6 and Q7 are switching transistors to control 
Q8, the relay control transistor. Q1 and Q2 are ANTI-VOX 
amplifiers for audio feedback from the speaker terminals. 


VOX UNIT 
. (X54-0001-00) 
mal 


= 
< 
VRB 250K(B) 


Ref ee, eee 5 
Q1~4,6,7:2SC373 
Q5,8:2SA562(Y) 
01~4,6~8:1N60 
05:181555 


VOX DELAY 


e*) 
ie 
@& RI3 4.7K 


Figure 20 VOX Board 


5.10 VFO BOARD (X40-1070-00) (See Figure 21) 


The inherent frequency stability and readout accuracy of 
the TS-520 results from the care and quality of the design 
and components of the VFO (Variable Frequency Oscilla- 
tor). 


To enhance the reliability of the VFO, the TS-520 uses an 
FET (Q1) for oscillation and a buffer stage (Q2, Q3, and 
Q4) for buffer amplification. This design insures high fre- 
quency stability under load fluctuations. Also included 
in the circuit are protections against frequency fluctuations 
from temperature changes and mechanical variations. 

The oscillator frequency ranges from 4.9 to 5.5 MHz. The 
angular displacement of the variable capacitor is reduced 
from the displacement of the main tuning knob through a 
series of gears. One revolution of the main tuning knob 
tunes through 25 kHz of the band. 


i 
| 
| 


Figure 21 VFO Board 
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5.11 FIXED CHANNEL - AVR BOARD 
(X43-1100-00) (See Figure 22) 


This board holds the crystal-controlled oscillator (Q1) and 
amplifiers (02 and Q3) which can be used in place of the 
VFO to operate the transceiver on a fixed channel. TC1 
through TC4 can be used to net the channel crystals onto 
their exact frequency. Section 6 describes installation of 
the crystals. 


The AVR circuit (O4 through Q8) senses and stabilizes 
the —6 and 9 volt power supplies. 


Yes 


VR2 


VR1 
VR3 


Ard 


FIX.CH AVR UNIT (X43-1100-00) 


L2SC735(Y) 


9 Qi~3:28C460 (8) 04. 2SA606(L) 
8 
1,2, 1N60, D3,6:WZ-061, 04~7:1S1555 


Figure 22 FIXED CHANNEL - AVR Board 
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5.12 RECTIFIER BOARD (X43-1090-00) 
(See Figure 23) 


This board holds all of the diode rectifiers for the power 
supply section of the transceiver. D1 through D4 rectify 
the high voltage, D5 rectifies the 300 volt supply, D6 recti- 
fies the 210 volt supply, D7 rectifies the 90 volt supply, 
and D8 through D11 rectify the 13.8 VDC supply. 
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RECTIFIER UNIT 


De~11: VO6B 


Figure 23 RECTIFIER Board 
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5.13 HV (High Voltage) BOARD 
(X43-1110-00) (See Figure 24) 


This voltage divider circuit supplies a high voltage metering 
signal for the HV meter reading and also a low voltage 
screen source used in the TUN mode of operation. 


5.14 INDICATOR BOARD (X54-1120-00) 
(See Figure 25) 


This circuit controls the light emitting diodes which indicate 
when the RIT circuit is on, when the fixed frequency oscil- 
lator is operating, or when the VFO is oscillating. 


5:15 FINAL POWER AMPLIFIER SECTION 
(See Figure 26) 


The final amplifier circuit includes two S2001A (6146B) 
tubes operating in parallel for class AB1 operation. 

The rated input power is 200 watts PEP. This stage requires 
neutralization whenever new tubes are used. 


Power output is tuned through a pi-network and coupled to 
the antenna through the antenna relay. 


1 100K R2 680K. 7 


re 


Figure 24 HV Board 


INDICATOR ie 


INDICATOR Board 


©) 


X VERTERIN 
xX VERTER OUT 


Figure 26 Final Section 
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SECTION 6. MAINTENANCE AND ALIGNMENT 


CAUTION 


DANGEROUS HIGH VOLTAGES ARE PRESENT WITHIN THE CASE OF THE TS-520 WHEN 


THE TRANSCEIVER IS TURNED ON. 


EXERCISE EXTREME CAUTION TO AVOID ELECTRIC SHOCK. 


6.1 GENERAL INFORMATION 


The TS-520 has been factory sligned and tested to specifica- 
tions before delivery to the customer. Under normal 
circumstances the transceiver will be properly adjusted to 
Operate in accordance with these operating instructions. 
In fact, the equipment owner can void the transceiver’s 
warranty by attempting service or alignment without per- 
mission from the factory. 


When operated properly, the transceiver can give years of 
service without requiring realignment. The information in 
this section fives some general service procedures which 
can be accomplished without sophisticated test equipment. 


REMOVING THE CABINET (See Figure 27) 


Figure 27 shows how to remove the TS-520’s cabinet. 
Remove the eight top cover screws and the nine bottom 
cover screws and lift away the panels. The speaker leads 
will still be attached to the chassis so be careful when 
removing the top cover. The leads can be unplugged, if 
necessary. 


SERVICE POSITION (See Figure 28) 


The TS-520 should be placed on its side, with the final 


Figure 27 Removing the TS-520’s Case 
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section up, for any alignment or service. This position 
permits adequate ventilation for the final tubes as well as 
easy accessibility to the modules. Most of the described 
adjustments can be made without removing the boards 
from the transceiver. 


6.2 ACCESSORIES 


CAUTION 
BE SURE THE TRANSCEIVER IS UNPLUG- 
GED AND TURNED OFF BEFORE REMOVING 
THE CASE. 


INSTALLING THE CW FILTER (See Figure 29) 


Remove the top and bottom covers from the transceiver 
(be careful of the speaker leads). Locate the IF board (it 
holds the SSB crystal filter) and move the brown wire from 
the SSB terminal to the CW terminal, as shown in Figure 29. 


Remove the three screws securing the VR mounting hard- 
ware on the side panel and tilt the board down about 90 
degrees from its normal position. Screw the filter onto the 
board with the provided nut and solder the filter’s pins to 
the board. Be careful to use a low power soldering iron for 
only a short time. Too much heat will damage the crystal 
filter! 


Figure 28 Service Position for the TS-520 
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Install the 
filter here. 
Move the brown leed from 
the SSB terminal to the 
CW terminal. 


YG-3395C 


Figure 29 Installing the Accessory CW Filter 


9 Reconnect the VR mounting hardware and replace the 
covers. If the speaker lead was disconnected, be sure to 
reattach that also. 


REMOTE CONNECTIONS 


Figure 30 shows the REMOTE connector. This 8-pin plug 
can be used for attaching linear amplifiers, external speakers 
(or the audio for a phone patch), or other external acces- 
sories to the transceiver. 


REMOTE 


ALC Input 


To an external speaker 


Figure 30 REMOTE Connector 


EXTENSION FEET 


The TS-520 is provided with two extra feet which can be 
used to raise the front panel of the transceiver. In some 
operating positions the tilt makes it easier to read the dial 
and meter. Figure 31 shows how to install the feet. 


Figure 31 Attaching the Extension Feet 


TRANSVERTER 


The 12-pin transverter control plug, and the transverter in 
and transverter out plugs can be used with an external 
accessory transverter (TV-502). 


The pin connections are described in Section 3.3. The 
transverter out plug provides low power output from the 
driver stage at whatever frequency the transceiver is operat- 
ing. The band selected for operation with the transverter 
would depend on the IF frequency of the accessory trans- 
verter. 


FIXED CHANNEL CRYSTAL INSTALLATION 


Section 4.14 describes fixed channel operation with the 
TS-520. To install the accessory crystals, remove the trans- 
ceivers top cover and locate the FIXED CHANNEL - AVR 
board directly behind the VFO. 


Insert the crystal in the desired channel position (the posi- 
tions are labeled on top of the VFO case) and use the appro- 
priate trimmer (TC1 through TC4) to net the crystal. The 
CAL-FIX feature of the TS-520 can be used to net the 
crystals as described in Section 4.4. 


6.3 RECEIVER RF SECTION ALIGNMENT 


The stand-by switch of the transceiver should be in the 
REC position during all of the receiver adjustments. Con- 
nect the transceiver to a 50 ohm dummy load. 
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Turn the FUNCTION switch to CAL-25 kHz and use the 
output of the calibrator circuit to adjust the coils. Set the 
DRIVE control to the 12 o'clock position (the white line 
pointing towards the top of the transceiver). The coils can 
be aligned from the bottom of the transceiver without 
removing the boards. 


Set the BAND switch to the correct band and tune the 
VFO to the frequency shown in the table below to receive 
the calibrator signal. Use the test rod included in the 
accessory bag to tune the antenna and mixer coils for a 
maximum S-meter reading. Figure 32 shows the location 
of the coils. Adjust the coils for each band as described 
below. When you finish, turn the calibrator off. Adjust 
only the antenna and mixer coils for a maximum S-meter 
reading. Adjustment of the heterodyne oscillator coils is 
described in the next paragraph and adjustment of the drive 
coils is described in Section 6.7. 


Adjusting 
3.5 MHz 3.750 MHz 
28.5 MHz 


28.800 MHz 
21.225 MHz 
14.175 MHz 

7.150 MHz 


ANTENNA*, MIXER*, and DRIVE Coil Alignment 
CAUTION 
The Antenna cores are fragile. Be careful not to 


break them during alignment. 


DRIVE COIL UNIT (X40-0017-01) 


E ee: : 
Gas Se aILGy, 
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ANT COIL UNIT (X44-1090-00) 


MIX COIL UNIT (X40-0018-01) 
OSC COIL UNIT (X40-0019-01) 


Figure 32 RF Section Coil Diagram 
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HETERODYNE CRYSTAL OSCILLATOR 


Adjust the heterodyne crystal oscillator’s coils by switch- 
ing the BAND switch to each band and tuning the appro- 
priate coil (see Figure 32) as described below. 


Turn the core of the coil clockwise until the crystal stops 
oscillating. You should be able to hear the point where 
this happens. From the point where the crystal stops oscil- 
lating, turn the core about one revolution back so that the 
crystal is again oscillating. If the core is left too near the 
threshold the oscillation may be unstable. Repeat the 
procedure for each band. For the 28 MHz band only the 
28.5 MHz sub-band needs to be tuned. Tune the 3.5 MHz 
coil first and then tune the remaining coils (7.0, 14.0, 21.0, 
and 28.5) in order. 


Oscillator Frequency 


18.895 MHz 
12.395 MHz 
15.895 MHz 
22.895 MHz 
29.895 MHz 
36.895 MHz 
37.395 MHz 
37.995 MHz 


14.0 MHz 


WWV ALIGNMENT: 


Push the WWV switch on and tune the sub-dial to zero to 
receive the calibrator signal. Tune T4 and T5 on the RF 
board for a maximum S-meter reading. T3 is the WWV 
oscillator coil. Tune it for amaximum S-meter reading and 
then turn it 1/4 turn counter-clockwise. The oscillator 
frequency is 18.895 MHz. 


CAUTION 
Do not attempt to tune coils T1 and T2. 


6.4 NOISE BLANKER BOARD ALIGNMENT 


Tune in a calibrator signal on any band and adjust the 
DRIVE control for a maximum S-meter reading. Align 
coils T1 through T5 (on X54-1080-10) for a maximum 
S-meter reading. 


Attach a 10 VDC meter between the collector of Q6 (2SC- 
733) and the chassis and tune coils T6 and T7 for a mini- 
mum voltage reading on the volt meter. 
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6.5 IF BOARD ALIGNMENT 


Tune in a calibrator signal on any band and adjust the 
DRIVE control for a maximum S-meter reading. Adjust 
T1, T2, T6, and T9 (on X48-1060-00) for a maximum 
S-meter reading. 


CAUTION 
Do mot adjust "13, *T4, T5,-T7,°TS, °T10, T1717 or 
T12. 


S-METER ZERO 


If the S-meter requires recalibration, set the BAND switch 
to 14 MHz, turn the noise blanker off, and turn the RF 
ATT control fully clockwise. With no antenna connected, 
set the zero adjust potentiometer, VR1 on the IF board, 
for a reading of zero on the S-meter. 


S-METER SENSITIVITY ADJUST 


Apply a 14.175 MHz signal from an RF generator, accurate- 
ly calibrated to produce a 50 uv signal, at the antenna 
connector. Peak the S-meter for a maximum reading by 
tuning in the signal with the main tuning knob and by 
adjusting the DRIVE control. Then adjust the sensitivity 
potentiometer, VR2, for an S-meter reading of S9. 


6.6 FIXED CHANNEL - AVR BOARD 
ALIGNMENT 


AVR CIRCUIT 


Connect a 15 VDC voltmeter between the 9 terminal (on 
X43-1100-00) and the chassis. Adjust VR1 for a 9 volt 
reading. 


RIT ZERO 


When the RIT circuit is turned on, and the RIT control is 
set to zero, the receive frequency should be excatly the 
same as the transmit frequency. If the frequency is not 
the same, use the RIT zero control, VR2 to adjust it. 


To zero the RIT, turn on the calibrator and tune the VFO 
for about a 1000 Hz calibrator tone. Turn the RIT control! 
to zero. Turn on the RIT switch and adjust VR2 for the 
same 1000 Hz tone. Push the RIT switch on and off to be 
sure the tones are identical. 


AGC BIAS 


Connect a 5 VDC voltmeter between terminal RF1 and the 
chassis. Adjust VR3 for a meter reading of 3.3 volts. 


This adjustment may affect the S-meter readings so the 
meter will have to be recalibrated. 


6.7 DRIVE COIL ALIGNMENT 


Slide the back panel SG switch off (down), center the 
DRIVE control, and turn the METER switch to ALC. 
Be certain to connect a 50 ohm dummy load to the antenna 
connector. Turn the MODE switch to TUN or CW and 
flip the stand-by switch to SEND. Align the DRIVE coils 
(on X40-0017-01 in the RF section) at the frequencies 
and in the sequence shown in Section 6.3. Tune the coils 
for a maximum ALC reading. Slide the SG switch on. 


6.8 CARRIER BALANCE ADJUSTMENT 


Tune the TS-520 into a 50 ohm dummy load for operation 
at 14.175 MHz. Turn the MODE switch to LSB, set the 
METER switch to RF, and turn the RF VOLT control to 
its maximum level. If the ring modulator is out of balance, 
the meter will show output when the stand-by switch is set 
to SEND. 


To balance the carrier, alternately adjust TC1 and VR2 
on the GENERATOR board for a minimum RF meter 
reading. Switch back and forth between LSB and USB 
to minimize both readings. 


6.9 TRANSMITTER NEUTRALIZATION 


The TS-520 requires neutralization every time either of the 
final tubes is changed. 


Tune up the TS-520 into a 50 ohm dummy load at 28.5 
MHz for CW operation as described in Section 4. Set the 
SG switch to off (down) and place a sensitive RF voltmeter 
across the dummy load. Flip the stand-by switch to SEND 
and adjust TC1 (reached through 'the adjustment hole in the 
top of the final section) for a minimum reading on the 
voltmeter. After the final section is neutralized, flip the 
stand-by switch to REC and slide the SG switch on. 


A good receiver tuned to 28.5 MHz, works very well for 
neutralizing if an RF voltmeter is not available. Instead 
of tuning for a minimum voltage, tune for a minimum S 
meter reading. 


CAUTION 
Neutralization of the final section should be carri- 
ed out with the chassis shield in place. Dangerous 
high voltages are present in the final section when 
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the transceiver is turned on. Use an insulated tool 
to make this adjustment. 


6.10 VFO CALIBRATION 


The VFO should be calibrated with the dial scale. However 
if for some reason the VFO is too far off calibration for 
proper adjustment, there is an internal VFO adjustment. 


Remove the TS-520’s case and locate TC1 on the VFO 
section. Turn the FUNCTION switch to CAL-25 kHz and 
tune the main tuning knob so that the dial pointer points 
to an even 25 kHz frequency. Adjust TC1 to zero beat the 
calibrator frequency. 


6.11 CRYSTAL CALIBRATOR ALIGNMENT 


The crystal calibrator is factory aligned and should need 
no further adjustment. If it should drift out of calibration, 
find TC1 on the MARKER board. Tune the receiver to 
WWV at 10 MHz and turn on the calibrator by switching 
the FUNCTION switch to CAL-25 kHz. Adjust TC1 until 
the calibrator signal is zero beat with WWV. 


6.12 REPLACING THE FUSE 


When the fuse blows, there is some cause. Be sure to find 
the cause before attempting operation. Use a 6 amp fuse 
for 120 VAC operation, and a 4 amp fuse for 220 VAC 
operation. Under no circumstances use a higher amperage 
fuse than those specified. Extensive damage can be caused. 
Also, the warranty can be voided if an improper fuse is used. 


6.13 CLEANING 


The knobs, front panel and cabinet of the TS-520 are likely 
to become soiled after extended use. The knobs should 
be removed from the transceiver and cleaned with a neutral 
soap and warm water. Use a neutral soap (not harsh chemi- 
cals) and a damp cloth to clean the cabinet and front panel. 


Use an air blower or a soft brush to keep the interior 
clean and dust free. 


) 6.14 REPLACEMENT PARTS 


TUBES AND TRANSISTORS 
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Operation of the TS-520 without proper tuning, or operation 
of the transceiver with a high voltage in excess of 1000 
volts, will significantly reduce the life of the final amplifier tu- 
bes. A bad tube or tubes should be replaced with S2001A 
(6146B) tubes. Matched tubes are not required, however 
neutralization is required with new tubes. The driver is a 
12BY7A. 


The transistors in the TS-520 can easily be damaged by 
being shorted or shocked by metallic tools. Be very careful 
during service operations, and when possible, use insulated 
tools. 


SERVICE PARTS 


Be sure to use replacement parts of equal or better ratings 
when servicing the transceiver. 


When ordering replacement or spare parts for your equip- 
ment, be sure to specify the following information: 


Model number and serial number of the equip- 
ment — Schematic number of the part — and 
the board number on which the part is located. 


Should it ever be necessary to return the equipment for 
repair be sure to pack it very carefully and include a full 
description of the problems involved. 
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SECTION 7. TROUBLESHOOTING 
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7.1 GENERAL INFORMATION general by improper operation or connection of-the trans- 
ceiver, not by defective components. There is a separate 
The problems described in this table are failures caused in service manual for repair of the TS-520. 


7.2 TRANSMITTER AND RECEIVER CIRCUITS 


SYMPTOMS CAUSE REMEDY 


Pilot lights do not light and there is no . Bad power cable or connections. . Check cables and connections. 

receiver noise when the POWER switch is . Blown power supply fuse. . Replace the fuse. 

turned on. . Wrong polarity connection for . Check for a negative ground power 
operation. connection. 


Frequency difference between transmit . 9 VDC supply not adjusted. . See Section6.6. 

and receive. . Short circuit in 9 volt power supply or . Check the 9 volt supply. 
line. 

FMing on sideband operation. . Improper battery voltage in mobile or . Check battery or alternator voltage. 
portable operation. 


VFO (or FIX) indicator does not light. 1. Rear panel VFO plug not inserted. 1. Insert the jumpered plug. 


The relays operate with the stand-by 1. Improper microphone connection. 1. Require the microphone connector. 
switch im the REC position. 


Signal reports of off frequency operation 1. Calibrator requires alignment. 1. See Section 6.11. 
even though the dial scale is calibrated. 


7.3° RECEIVER SECTION 


Accessory CW filter is installed but selec- Wire on IF board not moved to CW. eseiors2 i | Section 6.2. 
tivity and intelligibility are poor. : Bad CW filter. ‘ Replace the CW filter. 


An antenna is connected but no signals . Inoperative VFO or FC oscillator. . Insert the shunt plug into back 
are heard. panel. 
2. Microphone PTT switch (or stand-by 2. Release the PTT switch. 
switch) is in the transmit position. 


An antenna is connected and the calibrator 1. Bad T/R relay. 1. Replace the relay. 
Signal is received, but no signals are heard. 


One or more bands are operating but some 1. The heterodyne oscillator is not operat- 1. See Section 6.3. 
are not. ing on the defgctive band. 
2. The antenna coil of the defective band 2. See Section 6.3. 
requires alignment. 


S-meter deflects without a received signal. 1. Balanced detector is out of adjustment. 1. See Section 6.8. 
2. IF board is out of adjustment. 2. See Section 6.5. 

3. Low AC line voltage. 3. Use a step-up transformer to raise 
the line voltage. 


S-meter reads too high or too low. 1. IF board is out of adjustment. 1. See Section 6.5. 
2. RF gain control closed causing low 2. Open RF GAIN control. 
sensitivity. 


Lack of sensitivity on one or more bands. 1. Receiver section requires realignment. 1. See Section 6.3. 


The RIT control is at zero with the RIT 1. The RIT control is out of adjustment. 1. See Section 6.6. 
circuit on, but the receive and transmit 
frequencies are different. 


RIT control inoperative. 1. RIT circuit off. 1. Push RIT button. 


SSB signal unintelligible. 1. MODE switch is set to wrong sideband. 1. Turn MODE switch to correct side- 
band. 
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7.4 TRANSMITTER SECTION 


SYMPTOMS ; 


ALC meter deflects with no output (no 
plate current. 


1. No high voltage (+800v) on the final 1. Check the HV power supply. 
tubes. 
2. Bad final tubes. 


. SG switch is turned off. 


2. Replace the tubes. 
3. Slide the switch up. 


Increase the MIC GAIN control. 


ALC meter does not deflect and there is . Too little MIC gain. 


output. 


The TS-520 will not operate on SSB. . Open microphone plug or bad micro- . Check the microphone. 


phone. 
2. Too little microphone gain. 2. Increase the MIC control. 
3. Defective microphone amplifier on the 3. Repair the circuit. 


GENERATOR board. 


. RF VOLT control not adjusted cor- . Adjust contro! for 2/3 scale reading 
rectly. at full output. 


There is output, but the RF meter shows 
no output. 


. Adjust control for 2/3 scale reading 
at full output. 


. RF VOLT control not adjusted cor- 
rectly. 


RF meter deflects too far. 


. See Section 4.10. 
. Turn the switch on. 


. VOX GAIN control is closed. 
2. VOX switch is OFF. 


VOX does not operate. 


. ANTI VOX control . See Section 4.10. 


ment. 


requires adjust- 


VOX trips with AF sound from the speak- 
er. 


. See Section 4.10. 


. VOX time hold control requires adjust- 
ment. 


VOX circuit releases between words or 
holds too long. 


. See Section 6.9. 
2. Check the power supply output. 
. See Section 4.9. 


. Detuned final section. 
2. Low negative power supply voltage. 
Idling current requires adjustment. 


Excessive plate current. 


. Adjust CAR control. 


Plate current is too high or too low for . Carrier requires adjustment. 


CW. 


Low drive on one or more bands but not . Transmitter section requires alignment. . See Section 6.7. 


on all bands. 
Broad DRIVE tuning-on one or more 
bands. : 


. Heterodyne oscillator requires adjust- . See Section 6.3. 


ment. 


No drive or intermittent drive on one or 
more bands. 


1. Replace the tube. 


. Bad driver tube. 


Low drive and broad DRIVE tuning on all 
bands. 


Signal reports of carrier. 1. Carrier requires balancing. 1. See Section 6.8. 
Signal reports of distortion. 1. Too much microphone gain. 1. Reduce MIC control. 
1 


1. Bad final tubes. . Replace the tubes. 


Plate current is too low. 
Tuning becomes very broad. 
Idling current increases. 


1. See Section 6.9. 


Every time either of the final tubes is 
replaced, the TS-520 requires neutralize 
tion. 


44 


74 


@:> coi 


t 
im 
a oma gE 
4 
=) 
eine = - SA re 
"O «6 (WIG mye tps 
‘ 


{ Paritvs » 7) 


so 7 hee 5+ eu tre ; 19 
. 5 


— SS 


— seria) CMS seem fou Wing) 
Te? 
“4 j | 
| | 2 | — “- 
gt Del ; ay "= .? ieesile weram TA eve wet are 
ue a ry 
vIPt r 
eer 7 ‘ aM i 
_ a 
lire ; 
wy a 4 
| u 7 Payal * 
‘ } i ‘Rt@y &) mos & TOG, VA oT . ag 
bite Weihed getgetor 
ured ; (oes a 
y ‘ ° "sg iM 
‘ — 


7 _ 
—— —— —_* 


tw co oe 2 


— oe 


= 


yi 
1 ~ eet Hon we boa 


<4 Gin he Soin vy 


aie ee 


*% iyreyveus@l4 > o*) Ad ow meithiiend ' 
iw a 

af ive - > 

, . —v = 
SE t% hers ot) e@hipery erent) .| 
ih . 

. US) ution Tae Gut J 

— a - a — pa aah 

volar fF ria en ag 

4 


2) oa2 f 


rX 


te A tImCRACLiTo.. 


| SECTION 8. VOLTAGE MEASUREMENTS 
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8.1 TUBE VOLTAGE MEASUREMENTS 


FINAL AMPLIFIER SECTION (In volt) 


Electrode 


Transistor 


Transistor | 


2SC733 


2SC460 2SK19 


3SK41 2SA495 


IF BOARD 


3SK35 3SK35 


freee SaaS h eal be as, 


3SK35 3SK22 


RF BOARD 


2SC733 2SK19 


2SC535 2SC460 


NB BOARD 


3SK22 


2SC735 


2SK19 2SC733 


2SC856 2SC1000 


3SK35 2SC733 


3SK41 290733 


GEN BOARD 


3SK35 3SK35 


IF BOARD 


3SK35 2SC460 


2SC733 2SC460 
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Transistor 


2SC460 


2S A606 


28C372 


2SC372 


2SC372 


2SC735 


2SC733 


2SC734 


2SD90 


2SB473 


2SC 1000 


28C733 


2SC373 


2SC373 
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2SC373 


NOTES: 
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VOX BOARD 


MARKER BOARD 


2S A562 


2SC373 


2SC373 


2SA562 


2SC373 


2SC373 


2SC373 


2S8C373 


VFO BOARD 


R : Under standby condition 


. VOX BOARD VOLTAGE 


VOX SWITCH — VOX 
CW transmitting condition. 


3SK22 


2SK19 


2SC460 


2SC460 


2SC460 


2SC460 


. Measurement is made using a vacuum tube voltmeter (input impedance 11 MQ). 
. T: Under maximum-CW transmitting output 
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TRANSISTOR BASE DIAGRAM (FIGURE 33) 


000D0-G08NND=480NDD— CREED CDNEED-GOENED=CNEEED=aGbRD-cUEEED=4GUNED=CEEEND=CONDED=CNULED=cONNED-CUUED-CONEED=CGURDDH-cAEEED~oUNUD-CHUEED>40ANED=CHULDD=4H0DND=CENNND—CUANDHCENEED=GOOEEDHCONNDD—ODEED=40NED~4UOSED—COONND=CORDED-GHULED=COURED-ETIND=CNODED-CUUEED=CENDD-cdENGD-cOnNED=enano>cogteqcantdo-cnnea™ 


HD IN6O 
Cathode 
EE) S555 
Cathode 


ia 


Cathode 


= 


Cathode (Marked in 
Color Specified) 


UTES 


B 250460 
SS Cc 250535 
E 
E 
— 250856 
Cc 
2SA495 
2SA562 
280372 
SF | 808 
EC 280733 
280734 
250735 
2SC 1000 
= 
B 
A606 
- 2SA6 
= B 
Oo 52 =) 
S| 2SD90 
ay S 2SB473 
(¢—— 
D 
Ss 
D 
G2 
Gl G2 D 
3SK22 


VO6B: Yellow 
VO08J :Green 
VO6E:Red 


Cathode Anode 


—~L- 


Cathode (Marked in 
Color Specified) 


Cathode 


47 


“+ 


he oe 
lial », 


_—— 9 sh “a wt 


aR Ul ai} MAROAIG. ery 


anal - 


(neha 
Saree 


PHN -EEEEDD-ENELED~ 20ND -4EONED-CEEDD~CEbEDD—COEEDD~CEREDD-OHDORO~OOELOD-OFNNDDHCOENDOH-IEND~UDNED~COLEDD= US IRE = 0PDEED-0ODDED—OSRDRD—PEBTEO—00LIDD~0DNDDD—C0TDED—0FDEE=908000~089000-000899-088 E> 088NED—obbtaD~oO0RED~08990D~090000~000000--000000~ 


fhe 


50 


G80 ~008090-608000-000000-059080-008 0-00 000-0 86 0R0-oRRIED—O8 NEO OROEDD- C08 NOD 298-060 100-e00ERo con ste-cenese—ope: 


DC TO DC MODULE SCHEMATIC (FIGURE 36) | 


9F>-64058>-9 0D D>-080 090-0 09502-0 SE PtD—0 10900 -OLBIID- LOE ED—9PEIED—000 9 D> O8900-000RGP— 008 H9D~098 


DC-DC CONVERTER UNIT 


(X46-1010-00) 
= (PURPLE) ,1 R1 (PURPLE) 
Te) 
HEATOR 
Ni (BLUE) .2 Re (BLUE OFF switcH 
re > PT 
(BROWN) B2 (BROWN) 


F 


BCT (GRAY) 


B1 (GREEN) 


(ORANGE ) C2 (ORANGE) 


x © 


CCT (BLACK) 


C1 (RED) 


EZ‘(Y¥ELLOW) — 


ge arm. aaa ES I oo 


POWER CONNECTOR 


DC POWER CONNECTOR 


FUSE ISA 


DC 13.8V 


—<_ —— eee a eee aie aa we 


(of JnUala) OTAMIHoS sau 


ee ee ee a 


ry 
Oe , 
A of i) ' 
wo ° - = 
Vio 
j 77] 
- " —— = o- 
, 
; . . 
r@ 
‘Cc 
‘ 
oe 
; : 
{ 
: 
_~ ; 
: 
: 
; } 
— 
Pe 4 
if “1 


| hel atthe ith tah hihi LLL ea ee eS eer iiMriiiiM iia iitetiii ier iei iia tte tt Tet 


RF.SECTION SCHEMATIC (FIGURE 37) 


ah teeth LaLa aL eee oe Mier iiiel i iiietiiiimliliteli ial tier tt ier tliat tl Det tT ree 


ORV 
NC 


2SC535(A) 
12BY7A 


05,6: VO6B 


Z7HWS82 ZHI ZHWbL ZH 
ener 0 w O50 ON 0 WO 
com) bp) €1 21 


ANT. COIL UNIT 
(X44-1090-00) 
HGR) 
Y), Q6:2SC733(Y), Q7 


oe pee eee Peet ne eed 
Q4:3SK3 
»7,8:WZ090 , 


| Q1,9:2SK19(GR) , Q2:2SC460(B), Q3:3SK 41(L) 
Q5:3SK35 
D9 :1S1555, 0 2,3,4:1$1587 


| Qs: 3SK22(GR) ,Q10:2SC856 , V1 


he 


8€Y OL 
MOL Obd 6¢4y 


ALC FG DX 


C21 150P 


KX) 
| ZTHNG2 ZHALZ ZHAbL 
| OO WOOO WOOO 


aul 1 21 


3 


= 
z° 
72 
=—'©) 
Oo 

OF 
a 
“3 


wo 
(@) 


R54 in 
2K | 47K 
RLK VR3 VRI JI4 


R53 


1 


7 


5 ‘ 
x (QO 
8Q O* dOSL nad fee 


O 
Or 


GND 


97 ZHANB? O-G7) 


+t 
THNGEE LE 9X 

1h ——F 
7HWS68 SE SX 


O of He 0 : 
d9S €} vO’ 29 7, 7HWG68 62 bX 
a ea Sa Fe -——t 
IT Ne ZHWS6B'22 EX 
ji=sSese 
bene aa e° b0" Z7HWGEQ'S| 2X 
OO 99 ot—_+* 
THINGGE ZL LX 


IE EIR cs henge | 


RF UNIT (X44—-1080—00) 
T1998 


0 ———= aes =ees= cee cee quee=s= qeees gee eee geese cee aes gees seem eos oo () 


v 
z 


Ss aa 


hw 190-4 | ; Lie 9 f aa asians : i 
; aan —— rate re 4 ; : 
uel 2 a | 4 ab Se ee Bree sat Az 


‘ | Ud!) STFAME Hoe MOF 


* “” de 0 Oe 5m a AE ae ee 0 


; ee ee wmwk 


esa) Se ee partee ; ma 
© ¢g om “a 
¢ » bo] 
a ome ote me None ae ai..')/ ‘a ws fe Ry; 
~ ’ >< : y . | eo 
a : K ; 
; > | 
2 > Pay | aw | 
' >» 7 4 aS, | 
¥ 7 
= mr eet HF) 
. ; aes My ede 
‘ ~*~ wat F ~~ 
c it ia | 1 thy i 4 
~~ 1 watt all my ie ; 
i" } n co) 
’ >? 7 : : s | H 
' eye T : rPA . ' 
Li sé 
| ifs a (s/f 
| i= , hes c | ii 
et t ‘+ ¥) 
. i 7 , : " 
&: ’ , i ke 
; ie | 
‘ | ty ot 
a ‘ ns | 
v o ‘ ! 
: oan! hy : 
i ' we ane | 
. > | ip! ist 
Ff j } a : 
; : 
Jexe { 
} 7 a j ! 
* _, 7 i 
m) +. [ 
. eer | [ 
; ~ 4 
Tn —— 2 
t- mrs iY 
r r wa a 
Le => } 
r a 
4 : 
i] Bes ° = 
% ‘ ~~ powers —_——— — ee a 
4 L if —_ 
; oe ( => + em 
it = | 
: : _ — ; 
” ; | jee | 
, ’ re ap Po iis t: 
iat of : 4 
5 ’ H ; Li } 
ha 
~~ . 
iy o F, he an | 
+ : ° i * + re ; 
‘ ; pa 
i] | er fi 
* ; . | ao ae ; ; 
. | } : — 
or ; 
} * - ; 
is +s ee 
, “4 °S -4) ree Oe : 
- vit. at 
1) *, ore 5 | 
qa ; hay ° 
, tee ps 
4 hoa. eemebieeien ; = 
i sr ee } f 
’ —_ ‘i ¥ . 
' j ‘ 
: i f ; 
hy ‘ | k 
arn he “s pd & | 
Da | ! ore wy 4 
, ee | ert 7» | 
" ' ie Spore é t 
- : \ ‘th: . C 
ms ’ icaaell - Pa, , 
| a AB aA? “3 asa | d 
so Zi \ en) | oo os iedy > 


Pile j }—~- = ham o¢ | 
q at) a DOME : ; 


A Pa Bel fine a ee ee 
% - > > ‘a 71 


ie. 


— 
= 
zy¥s 
———— Da es 
cilw 
wie 
3 = a} 
| © & 
¥ ak 


L___——, 


Q1: 2$c10001GR) ‘ 
easzsc73ziv) | -2 18 
Q4:3SK35 brie 


01~@ IN6O 


C14 .01 500V 


CAR LEVEL 


VR2 10K(— 
T 
TS 


R8 470 R7 220 


C22 23 24 
Oi O12 03 6 


ARKER UNIT (x52-0005-01) 


1 
28 Ol 


R23 
Ge 


[es 

Q1,6:2SC733(Y) , Q2:2SC734(Y) 
Q3:2S09001N4 :2SB473CON) 
01,2 :1N6O ,03 1SISSS,04.WZ-130,0s :VO6B 


Qs: 2S5CIOOO(GR. 


VFO 
rc 


RECTIFIER UNIT 
(X43-1090-00) 


cco 


R4470K RS 


| 
| 
| 
| 
| 


we 


jcvoneiees canes --eoerae 


sgt: 
Q1,2:28c460(8) | Oe tae 
01~4:1S1555 a —} ed 
8 
a] ais is © 


OM 


oserées 43 Hl 
[x46-1000-00 | 5-520 (KO(W 


51 


re 
if 


Pate | pte ad Oa 0 


i ; Ds a i 


) a a 
“ Se ee ee a Tae 
(Se SAUDI) DIFAMBHOS nF 72a aw 
> sm avi ie ee am ee oN emi ley ln agg A pp ¢ : ies! 
f , 4 © Rae a f 
ee Taree 5, - Ne of. et oan hy ; ' 
—~ » ; = d F i nee t 
- . i ‘ my 
e M ! dudes, a | ie 
- ' Ge Ti i ia < a. mi ff 
’ , - m 44 Mb ~ + — oe ; : A 
c \ HRA ue “ee es Le ee — 1] Ae 
rn rata ee we Ty | ap a) 
i yp O00 on | one ae yf wae 5 : 
\ it # = ~ 4h. i “i ‘ 
; -— om an re 4 4 j “3 : 
i » i i ae. 4 i : ; t 
wu [om | 7 oS) 
' wal p de t (4 . - 7h 
—-— te eh t Ps} 
a] ‘ ¥ ai ih oe {\)'e- a i : ‘ 
el) jon fs ' f 
t. ‘ aay | ~~ Ne a it q 
e ; ; . lies Ki } 
| ye [e* |) if Pa 
j - I - et f at | 
Op 1 7 
. hank. ; 
! ine if 
he : ; & oe 
out alll an “4 
i F 
e wih i 
° b 
. \ 
P dag 
m & 
wa fi 
* 
‘ ee } 
LF pms 
1 i. ’ — 
« \ 7. 
y { , 
' , 
Ve * ‘ 
fae | 4 
p * : 
a 
> 
bale i 
5 . f 
‘ nn 


\f 


ap eew' abe | TK 
‘; ‘ Y 
— oun g. aod ,; “ Sie 
; ! {Patty ¥ 7 me ~. Ly 


Me P riy j v @ -: a 
y Une ¢ ¢ it | es ol. | 
rm mai te | n ! i; os 4 
P ) | j ww) qo | ; 
' Cran bib 
¥ is onus / — j i 
ue j 1 ed . a § gente hp a | , | wry: P J 
7 o ne ‘ | 
ero phair Lo sab) 
{ i te - ah) 4 — Meme Cheah ginmmiie Grtaih : » . ree sane ra 
epee ces | | Bebo mo tem ihme H # 
j 4 r 1. y ~® eo a = RARE A a me plieobeiesiliiaeenia 
on “ay ‘ny . —— kh Sn TRI LR Va He Re Ar hima inden ipic! 


a a 7 ~ a: 


ten = —— on atlindieeaememe, -—~ ; 


ser 


~TS-520 SCHENATIC (FIGURE 38) CS 


-4GNNED APO NED CNNNED~ AON DD~aNENdOmadEEND-aUUUED~CHUNED-CORUED-eOENDO~cUONDDHGEREOD-ONUTED-4tlity 0057) met OO~CUbEOO-COE EEO - ORG ERE -4ttOH~ctbERe~ebNEP-ONONED—CONEED-4HEUED~CHEOED-eODOND-CONEED-COEEEDH~6ONUED = «tNOED~agUEOD~CORDED- ON NED~c OLDE -cONNED-c4Ntte-cnttEw” 


, %S% RF UNIT (X44-108C-00) 


ms 
= F r———— —— — — — — — _- 5, D2 
IF UNIT (X48-1060-00) © frou} ae | ee cing ra 
ee | Se ee ee ee me me Se oy 2 Ele 
5p C60 47P THIF MIX COL ) = 
3 e e 
5 Sim” 02 4 peas ree po — 4 pao-008-~iy pao-Cor-of “J | age 
= ECE) & sheaths | pec oe aie 
. = als 83 g (| RIo zy 40-001 
> N Qa be [ 2% > -Ol 
steps Seat Hele) 4 


[van siq of Ld 
-6 


[| =6, 
ar 
[| Ru, 
0 L| rev} 
RUT 
=; GND 


-===L2 Im 
RI4 12K R13 47K 


000 


Qi: 2SCIOOKIGR) q 
eeszsc733y) | 


Q4:3SK35 5 qi -4 Ty 29 icecesge oped 
et oI hale shaw 
Oy HH — 
jal 1G AIA 


" i 
ox sce 
27-+— 314 
sxeetet 
explo 


j Q1,2,4,9:3SK35 (GR) 
j02:3SK35(Y) 


“ a 
_j O58: 28C7331Y dees 
= = SF 07:25K19(6R) 
SISS*BS,6fP1NGO,D7,9 11555 Osea agsiy) 
: S aes 


as ml 

TTB = 

a0 ait 
200 mememermen | AS) 


FIX.CH AVR UNIT (X43-1100-00) HIT 


14 


C% .O047 
4 


{ 

! 
co 
HT TT 
itty 


23 


22 Ci 24 c25 
oi2 O12 D3 


O12 O12 


Q3: 250900104: 2SB473C0N) 
Du2 :1N6O ,D3.1SI5S5,D4.WZ-30,Ds:VO6B 


2? Iw 


VFO UNIT (X40-1070-00) 


gs; 3 sx 
Oe 2 cs.aiP > 2d cm LS 22y «> 
v S 


Ct S1:METER , S2-1~4: FUNCTION 
ft ad S3-1~5 (MODE, S47 FIX.CH, S5 -FINAL 


.7 PLZ PLS) PLE 


Q347, 2SC460(B), Q5,6:2SC733(Y) 


r 

i D1~4:1S1587, 05,6:1N6O , 07:MV-13 be : 

r B 

i f 4 

1 ed + pen 

——s | = 

l SS 3:28C460 PS a RECTIFIER UNIT 
1 rae 2'1N60, 05,8: W2-061,04~7:1S1555 ill (X43=1090-00) 
on: [T] 


ATRS 470 
30 8 


fe) 
b> 
c 
a 
3 
: 
J 
° 
= 


R4470K RB 
if wel IST le 
OF 


Soe a por nese F 
ee e101 (2) 
ee Pp eee rroekeey | Pats o 
E rs) a $ 2 “ R71 
i in km INDICATOR UNIT HV UNIT 
¢ (X54-1120-00) —_ (X43-1110-00) 
se, #1* —— e 
aed -_—_—— — —— — ri B 13 en Ce NN WS 
| i moon || © Gieaye,7:28¢873 jemelet = EL] Pia den | 
t wb Q'S 23! Qs,8:2SA562(Y) | a i Bee aay | 
Se a ae AB a: x Rote Oi~s 648: 1N6C | Ovws:TLR=1 pevsce shoe ort | laa 
Pt ea fae : ? IR Salt A ade | a ate MOEMESS= EST | | {2 
owetsisss = |S : 
g = v ie —=<= 
2 ° ’ 
= 


ae a Mala) o oot 
1 Jind 
, .* Rp .F Tr: - 
»! rT ae oe a be | 
e ba. ae) oe Ah 
se a : m4 
1s ; : i 
\ \ § 4 
: , wi 
“+ bs, 
“ru - ‘ 
m a mt 
« 
x 
r 1 
| M4 “ 
| j a, 4 
f t 
ee ee | 
, | i! 
| aes 
| : 
wat m 
a q 
i 5 i 
iz 2 
| ! ‘ iy b » 
f thd weal : vowel 8 ‘ee 
| . ; rf: T  Teiee ae cies ‘oa 
| | ; =a i OOM 1A) 
i } | ; : te = wy. 
i 
alae 4 a 


5 wid 


ca 
—— 
a 


ius 
_ . 
, epi 
Pie 
i. 
j f 
‘ Ad oh 
) ee 
ia s r 
7 * erent mB 
4 
- 
-~ 
- 
oe - 
J 
- a = ' 
7 © he e 
e 
am 
é >> a 
= inact a IE ae 


